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If you will it, it is no dream; 

 and if you don't, a dream it is and a dream it will stay 
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Introduction 

 

 

We are living in an era of unequivocal transition where technology, jointly with 

science, has been influential in bringing efficiency, enhancement and fulfilment in the 

practice of human work. This phenomenon has drastically affected the sphere of 

teaching-learning, turning these actions into an interactive and customized process, 

where the method is made simpler and more comprehensive, and in which 

information are easily accessible in lesser time. This is what is called Educational 

Technology. 

The scenery of education is undertaking dramatic transformations. In one hand, 

schooling has become a more complex process requiring different qualifications and 

skills to students in order to succeed in today’s innovation-driven world, whereas on 

the other, the growth of population especially in developing countries will 

considerably expand the access to education. Thus, to cope the above-mentioned 

issues, meticulous researches of this novelty have been implemented in the didactic 

context. Consequentially, at the same pace, investments have been set and global 

trends are arousing in the EdTech market racking up historic monetary records in this 

sector.  

At the forefront of the development of innovating educational solutions there is the 

State of Israel, historically bonded to the flourishing of revolutionary ideas. In this 

milieu lies Tel Aviv University, a ‘Pursuing the unknown’ institution that is worldwide 

imposing itself for its pioneering results in the EdTech exploration.   

A Copernican revolution is occurring: Educational Technology is believed to be this 

century’s driver of innovation mutating a setting that had been unchanged for 

hundreds of years, not only by digitalizing the didactic process but also by lengthen the 
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learning pathway. Introducing EdTech solutions in the classroom environment denotes 

a radical revolution in the teaching-learning environment: first and foremost, the role 

of the teacher will drastically mutate and in this instance pedagogy will be pivotal. In 

the past didactic practice education based itself on the knowledge personified on the 

physical instructor, the foremost expert in the educative environment. 

Nowadays, with the introduction of Educational Technology, the role of the professor 

is converted to a mediator as well as a facilitator between technology and the 

educative precepts.  

Secondly, education will metamorphose into a tailored process by which every learner 

will follow a personalized path based on peculiar needs and requirements. Education 

will become learner-centered: by satisfying user’s specific goals and needs, explicit 

circumstances and relevant needs are satisfied by the utilization of technology. 

Thirdly, the didactic process will no longer be restricted to the schooling years but a 

new conception of education will arise: lifelong learning. With the utilization of 

informal learning opportunities such as Massive Open Online Courses (MOOCs), an 

individual has the possibility to learn even beyond the formal structure of an education 

institution throughout the lifetime, possibly for a never-ending professional 

improvement. Education drastically changes, becoming flexible, diverse and available 

at different time and places, according to learner’s availability1. 

Understanding these profound mutations in the teaching-learning environment is the 

principal scope of this thesis, delivering an initial theoretical framework of what is 

EdTech and how pedagogy has mutated since the introduction of technology in the  

didactic: the first chapter is thus dedicated to frame Educational Technology in 

reference theories that provide a shot of this mutating environment.  

Following the utilization of digital apparatuses in the didactic milieu, a corresponding 

market has developed around each different augmented technologies; chapter two 

provides a focus on this issue. In parallel with the commercialization of technologies ad 

hoc conceived for didactical scopes, specific countries of the world are pioneeringly 

 
1 Laal, Marjan. (2011). Lifelong Learning: What does it Mean?. Procedia - Social and Behavioral Sciences 
28 (2011) 470 – 474. 10.1016/j.sbspro.2011.11.090.  
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pursuing a foresighted development in finding novel and efficient learning solutions: 

amongst all China, India and Israel.  

It is on the latter country that this research places emphasis: though it is inconceivable 

taking into account the great strides made by Israeli scientists in this field of research 

without furnishing a background on  Israel’s innovation development. Therefore, the 

third chapter aims at providing a glimpse on how Israel has become the Startup 

Nation.  

Every nation has a capital and Tel Aviv is conceived as the Startup Capital. In this 

dynamic environment lays Tel Aviv University, the most comprehensive tertiary 

education institution in Israel with over 30,000 students learning athwart nine 

faculties, 98 departments and 29 schools, molding the forthcoming of Israeli society by 

engendering alumni that befitted tomorrow's educators, managers, leaders and  

innovators. In this milieu, this tertiary education institution is making huge steps 

forward in the development of EdTech solutions and the implementation of the same 

during lectures.  

The drafting of this thesis has made possible by an extensive research of literature to 

be identified of scientific papers and reports, tracked thanks to the resources of Ca’ 

Foscari University’s Economic library to be added to an extensive amount obtained at 

the Brender-Moss Library of Social Sciences, Management and Education at Tel Aviv 

University. Additionally, crucial for understanding the underlying mechanisms of 

breakthrough development and implementation of Educational Technology solutions 

were interviews conducted with Head of Entrepreneurship and Industry-Academia 

Relations, Founder and CEO of leading research centers and innovative learning 

centers belonging to Tel Aviv University campus. 
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Methodology 

 

To effectively approach the Educational Technology milieu and how this tactic is 

fulfilled in the Tel Aviv University campus, the methodology used follows the principles 

of the case study, as depicted by Robert Yin in his “Case Study Research: Design and 

Methods” book as “an empirical inquiry that investigates a contemporary 

phenomenon whit its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident” 2.  

As the phenomenon to be studied is embedded in a unique environment, that namely 

is Tel Aviv University, the single-case study analysis is the one adopted. 

Particularly, as this research based itself predominantly on interviews, the approach 

used is qualitative: the aim is investigating this context with ‘how’ and ‘why’ questions, 

with consequent explanatory answers that provide an in-depth analysis of the studied 

ecosystem. With the usage of a qualitative method, the matter has been studied by 

investigating the relationships within the system for providing a picture for 

understanding the whole3.   

This thesis has made possible thanks to an extensive research of data as well as 

evidences that had been unearthed thanks to the period spent as exchange student at 

Tel Aviv University at the Coller School of Management. Particularly, the bulk of the 

research lays on physical interviews conducted with the main exponents of research 

centers and innovative learning centers within the tertiary institution.  

All in all, this research has taken into account four research sources described by Yin to 

be addressed to documentations, interviews, participant observations and direct 

observations.  

  

 
2 Yin, R. Case Study Research: Design and Methods, fourth edition, Los Angeles, SAGE Publications, 2009 
3 Denzin, N. K., & Lincoln, Y. S. Introduction: The Discipline and Practice of Qualitative Research, 2005 
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Chapter 1 

What is Educational Technology 

 

 

We are living in an era of unequivocal transition, where nothing results stable and 

occurrences are unpredictable, volatile and inconsistent. Over the past decades, the 

world has drastically changed and major disruptive transformations arose due to 

progress and innovation. The major driving force of this transformation is due to 

information technology, determining the way we fulfill our lives, the way we 

communicate, how we learn and how we are being taught.  

Technology, jointly with science, has been influential in bringing efficiency, 

enhancement and fulfilment in the practice and outcome of human work. This 

phenomenon has drastically affected the sphere of teaching-learning, turning these 

actions into an interactive and customized process, where the method is made simpler 

and more comprehensive, and in which information are easily accessible in lesser time. 

This is what is called Educational Technology. 

 

Thus, a theoretical framework regarding the correlation between teaching and 

technology can change and renovate the teaching-learning process, refurbishing the 

role of the educator inside and outside the class: technology has changed the nature of 

education. 

For a better understanding of the implementation of technology on the teaching-

learning process, the TPCK model theorized in 2006 by Mishra and Koehler will be 

taken under consideration.  

Historically, education based itself on the knowledge personified on the physical 

instructor, so what was taught inside the classroom were the principles of instructions 

that were known by the actual teacher. Subsequently, education has evolved 

embedding pedagogy on its principles, that has to be independent from the matter 
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instructed: contents had to be peculiarly adapted and organized for the addressed 

classroom.  

Pedagogical knowledge refers to a set of instructions, methods and practices that have 

to be employed in the teaching-learning process, overcoming the overall education 

scopes. This type of knowledge requires cognitive and social principles to be effectively 

applied in the classroom according to the situation and the general disposition of the 

learners. ‘A teacher with deep pedagogical knowledge understands how students 

construct knowledge, acquire skills, and develop habits of mind and positive 

dispositions toward learning.’4 

Thus, the notion of “pedagogical content knowledge”, or PCK, was introduced by 

Shulman (1986) as the ‘content knowledge that deals with the teaching process, 

including the ways of representing and formulating the subject that make it 

comprehensible to others’.5 

 

 

Figure 1.1 – embedment of content principles with pedagogic knowledge 

 

This type of knowledge rests on the comprehension of which educational approach 

better fits the context of application, in order to eventually adjust and reallocate 

elements of the teaching-learning progress.  

 
4 Mishra, P. Koehler M. J. Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge, 2006 
5 Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational 
Researcher, 15(2), 9 
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‘PCK is concerned with the representation and formulation of concepts, pedagogical 

techniques, knowledge of what makes concepts difficult or easy to learn, knowledge of 

students’ prior knowledge, and theories of epistemology. It also involves knowledge of 

teaching strategies that incorporate appropriate conceptual representations in order 

to address learner difficulties and misconceptions and foster meaningful 

understanding. It also includes knowledge of what the students bring to the learning 

situation, knowledge that might be either facilitative or dysfunctional for the particular 

learning task at hand.’6 

 

In 1980s a disruptive change occurred due to the introduction of technology in the 

field of research activities, and this insertion impacted education as well. What was 

necessary is the inclusion of the advancement of information and communication 

technology in the educational process, so teachers had the key role of acquiring 

specific skills and techniques to be furtherly applied to schooling.  

As technology is constantly evolving, in parallel the nature of technology knowledge 

will change and progress over time. Consequently, what is fundamental is being able 

to adapt to upcoming new technologies.  

This advancement could have made the teaching-learning process more interactive 

and engaging but a gap was perceived: technology was not completely enclosed in the 

PCK. Instead, ‘technology is viewed as constituting a separate set of knowledge and 

skills that has to be learned, and the relationship between these skills and teaching 

(content and pedagogy) is nonexistent or considered to be relatively trivial to acquire 

and implement.’7 

 

 
6 Mishra, P. Koehler M. J. Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge, 2006 
7 Mishra, P. Koehler M. J. Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge, 2006 



 

 13 

 

 

Figure 1.2 – introduction of technology in the pedagogical content knowledge  

 

In contrast to this detached relation of technology with the pedagogical content 

knowledge, what is fulfilled nowadays is an interplay of these three models of 

knowledge: the TPCK model. The novelty of this model lays on the paired and triple 

relationship of the three matters, that respectively are pedagogical content knowledge 

(PCK), technological content knowledge (TCK), technological pedagogical knowledge 

(TPK), and Technological pedagogical content knowledge (TPCK).  

 

Each elements and the relationship will be presented. 

 

Technological content knowledge (TCK) 

Technological content knowledge is the correlation of content and technology. 

‘Although technology constrains the kinds of representations possible, newer 

technologies often afford newer and more varied representations and greater 

flexibility in navigating across these representations. Teachers need to know not just 
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the subject matter they teach but also the manner in which the subject matter can be 

changed by the application of technology.’8 

 

Technological pedagogical knowledge (TPK) 

Technological pedagogical knowledge deals with the capability of existing 

technological items and components to be implemented in the teaching-learning 

process, moreover it is essential to know how teaching may be affected and mutate 

due to the usage of a particular technology.  

 

Technological pedagogical content knowledge (TPCK) 

It is an nascent form of knowledge that goes beyond all three spheres of knowledge. 

‘TPCK is the basis of good teaching with technology and requires an understanding of 

the representation of concepts using technologies; pedagogical techniques that use 

technologies in constructive ways to teach content; knowledge of what makes 

concepts difficult or easy to learn and how technology can help redress some of the 

problems that students face; knowledge of students’ prior knowledge and theories of 

epistemology; and knowledge of how technologies can be used to build on existing 

knowledge and to develop new epistemologies or strengthen old ones.’9 

 

 
8 Mishra, P. Koehler M. J. Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge, 2006 
9 Mishra, P. Koehler M. J. Technological Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge, 2006 
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Figure 1.3 – the TPCK model 

 

 

It is to be said that Education Technology has not to be misinterpreted with the mere 

implementation of electronic devices in the learning process. Instead, it has a wider 

meaning and scope. ‘Educational Technology is concerned with the design and 

evaluation of the curriculum and learning experiences provided within and outside the 

classroom, and also with the problems of implementing it. Technology has been a part 

of any learning process from the beginning, whether it was writing instruments, 

printed books, or audio-visual media.’10 

It could be useful, in the definition of Educational Technology, understanding the 

meanings of the two terms univocally.  

“Education” refers to the ‘act or process of imparting or acquiring general knowledge, 

developing the powers of reasoning and judgment, and generally of preparing oneself 

or others intellectually for mature life’11.  

 
10 Dey, N. “Introduction to Educational Technology”, April 17, 2017. Retrieved from 
http://egyankosh.ac.in//handle/123456789/8409 
11 https://www.dictionary.com/browse/education 
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“Technology”, instead, is the ‘the branch of knowledge that deals with the creation 

and use of technical means and their interrelation with life, society, environment, and 

the application of this knowledge for practical ends’12. 

Therefore, Educational Technology, also referred as EdTech or EduTech, is a field of 

study that investigates the process of analyzing, designing, developing, implementing, 

and evaluating the instructional environment and learning materials in order to 

improve teaching and learning13: it is the sheer application and usage of possibly the 

best technological development to the learning process, with the purpose of improving 

and enhancing education. 

 

1.1 Definition of Education Technology 

The notion of EdTech has not a stable nature, it is mutable and re-shapes itself due to 

the evolvements and developments of technology. Therefore, the definition and 

conception of the matter is a temporary one: in today’s conception, Educational 

Technology can be defined as an abstract concept or as a field of practice.14  

The most updated definition, dated June 1, 2004, given by AECT Association for 

Educational Technology states: 

 

“Educational technology is the study and ethical practice of facilitating learning 

and improving performance by creating, using, and managing appropriate 

technological processes and resources.”15 

 

Each key term of the definition given by the AECT will be discussed. 

 

 

 
12 https://www.dictionary.com/browse/technology?s=t 
13 Kurt, S. "Educational Technology: An Overview," in Educational Technology, November 18, 2015. 
Retrieved from 
https://educationaltechnology.net/educational-technology-an-overview/ 
14 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 1 
15 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 1 
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Study 

For a theoretical and practical appliance of EdTech, the matter requires a constant and 

continual research on the development of knowledge: this meticulous and reflective 

practice is encompassed on the significance of the word ‘study’. 

The term, therefore, refers to the act of studying and evaluating philosophical and 

historical theories together with the action of gathering qualitative and quantitative 

information, in order to generate new concepts to improve the method.  

The past practice of research in the field laid on the sphere of assessing the validity of 

the application of technology in the teaching-learning process. Nowadays, as the 

previous process has been proved to be effective, what is to be assessed is how to 

effectively applicate technological support to the enhancement of learning.   

The turning point on the study in educational technology is the usage of affirmed 

practitioners and experts: their research is made in authentic environment together 

with field observations, evaluating problematics that arose in their professional 

experience. The main difficulty that specialists have to constantly face is capability of 

being capable to understand new technologies and implement these technological 

gears in the educational practice.  

The output of their evaluations and experimentations may generate an evolution in 

the sphere of theory, modifying the present considerations, otherwise they can 

improve the practice of application. 

These days, the emphasis on the study of Education Technology focuses on the 

observation of learners’ participation to the educational process together with the 

capability of constructing a tailored learning path based on the actual needs of 

students. “The interest is moving away from the design of pre-specified instructional 

routines and toward the design of environments to facilitate learning”.16 

 

 

 

 
16 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 1-2 



 

 18 

Ethical practice 

The adjective ‘ethical’ has not to be considered as a set of principles, beliefs and 

standards of morality and rightness, instead it has to be regarded as the basis for 

practice, a feature that is essential for achieving professional success. In order to 

include the ethical practice in the teaching-learning process, it is believed that 

educators have to question their practices. “It is vital to enquiry even basic 

assumptions such as the efficacy of traditional constructs such as the systems 

approach and technologies of instruction, as well as the power position of those 

designing and developing the technological solutions.”17 

The new issues in designing new solutions and efficiently and effectively implementing 

technology in education is the relationship between the “class-environment”, 

instructors, learners, as well as the needs and the sake of society. 

 

Facilitating 

Facilitate deals with the connection between education and learning: it implies a 

cause-effect relationship between cognitive theories and the instructional intervention 

in the learning environment. The scope of education technology is to facilitate and 

support the learning activity instead of controlling it: technology has to be seen as a 

tool that facilitates the exploration through the matter. This can be done in an 

immersive environment that may help, assist and guide the learner through the 

didactic process, simplifying it.  

“Facilitating includes the design of the environment, the organizing of resources, and 

the providing of tools. It may still entail the use of direct instruction within a pre-

specified framework in some cases, or the use of open-ended inquiry methods to 

guide further learning in other cases. The learning events can take place in face-to-face 

settings or in virtual environments, as in micro-worlds or distance learning.”18 

 

 
 

17 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 1-2 
18 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 3 
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Learning 

The term refers to the understanding, problem solving and evaluating the matter in an 

effective way. The pursuit of learning lays on three mainstays: been productive, adopt 

an active predisposition and deep learning. This implies different instructional and 

assessment approaches. 

The definition of the term is constantly evolving, following the development of 

technology. Learning forty years ago meant the mere retention of information, today 

instead it is intended as an active participation and interaction of the scholars. Due to 

this mutation, “the learning environment has become more immersive and authentic 

[…] in which cognitive tools have been created to guide learners, to make learning 

opportunities available, to assist learners in finding the answer to their questions. 

Guiding includes the design of the environment, the organizing of the resources and 

the providing of tools.”19 In this evolving educative environment, the act of teaching-

learning can take place in a typical scholastic environment, with a face-to-face 

approach between the teacher and students, or else in virtual environment.  

 

Improving 

The core of any novelty to be massively adopted and to be claimed by the public lies 

on the effectiveness of its implementation. Effectiveness, at the same time, entails 

efficiency: hence, accomplishing an action in a superior way in respect to past 

practices, with the least waste of time, efforts and expenditure. Improving the 

performance in EdTech entails that “the process leas predictability to quality products, 

and that the products lead to effective learning, changes in capabilities that carry over 

into real-world application.”20 

 

 

 
 

19 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 4 
20 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 5 
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Performance 

Performance refers to the apprentice's capability to “use and apply the new capability 

gained”21. Enclosed in the concept and of performance in EdTech are three features: 

creating, using and managing. These can dually be perceived or as detached entities, 

all differently taken under consideration by different actors, or else as a large process 

in which a “system approach  to instructional development would go further to specify 

that these functions be accompanied by evaluation processes at each phase”22.  

 

Creating 

“Creation refers to the research, theory, and practice involved in the generation of 

learning environments in many different settings, formal and non-formal”23. 

Additionally, it can include various activities that can generate a wide variety of 

materials and gears necessary to an effective teaching-learning environment. The key 

of creation lies on posing questions regarding the effectiveness of the didactic process: 

from here, corrective actions and formative evaluation have to be considered by 

practitioners in order to implement improvements.  

 

Using 

The term refers to the act of connecting and bringing users into contact with novelties 

related to learning resources.  

What is essential to implement in the act of “using” is making a selection of resources, 

procedures and materials to be implemented in the teaching-learning process. This 

selection can be undertook by both teachers and student, as well. Clever selection is 

based on materials evaluation, that is the definition of whether current materials and 

resources are suitable for the present audience and environment. Subsequently, the 

 
21 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 5 
22 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 5 
23 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 5 
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usability of the new resource is questioned, considered and reviewed often through 

trials and assessment. If the outcome of the test is positive, the process can 

consequently be integrated in the curricular plan and be institutionalized if the 

implementation is made on a large scale.  

 

Managing 

EdTech, to be efficaciously implemented in the didactic curricula, has to be efficiently 

managed by practitioners: the flow of the work has to be proficiently organized 

through a planning of people and processing of information. Wise management also 

requires program evaluation as well as monitor results and quality control in order to 

enable continuous improvement of the practice.  

 

Appropriate 

The term appropriate refers to the capability of a device of being simple to use, 

providing a straightforward solution to a problematic that occurred in the past 

practice. The implementation of technology ease this process: it connects users around 

the world, sharing common problematics and beliefs, trying to find a joint solution in a 

sustainable manner. Sustainability is seen as the core of the practice as it aims at 

lessening the damage to the environment and ensures the provision to future 

generations. 

 

Technological 

The adjective aims at describing the “systematic application of scientific or other 

organized knowledge to practical tasks”24.  

The application of technology proceeds with a double modification: it attaches the 

process and resources. What concerns the first is the usage of resonated processes, 

based themselves on quantitative and qualitative research and on insightful 

development. What would happen otherwise is that “without the technological 

modifier, any sorts of model, protocols, or formulations could be included in the ambit 

 
24 Galbraith, J.K. “The new industrial state”. Boston: Houghton Mifflin, 1967: 12 
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of educational technology, blurring the boundaries with curriculum and instruction or 

education in general”25 

Regarding resources, they are modified through the application of an hardware and 

software approach. 

 

Process  

Process entails a “series of activities directed toward a specific result. Educational 

technologists often employ specialized processes to design, develop, and produce 

learning resources, subsumed into a larger process of instructional development”26.  

The concept of process has not been stable through the decades, instead it is 

characterized by a mutating nature. In the 60s, in fact, the core of process was 

pursuing a system approach. This mindset shifted in the 90s to a new focus: the 

learner-centered education, where knowledge is based on personal experiences as 

well as struggles. 

 

Resources 

With the term resources are intended all the equipment needed in order to pursue the 

didactic process. Resources are physical instruments and gears, as well as the 

knowledge of physical people. It is to be said that the pool of resources is continuously 

expanding as technology develops. Amongst the supports, is it possible to include high-

tech ICT systems, community resources, digital media, analogic media, and audiovisual 

materials.  

It is the instructor that discovers or creates new resources, whereas learners can 

collect and detect their own.  

 

 

 

 
 

25 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 8 
26 Association for Educational Communications and Technology (AECT) Definition and Terminology 
Committee. “The Definition of Educational Technology”, June 1, 2004: 9 
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1.2 Approaches to EdTech 

It is possible to differentiate Educational Technology, finding three different 

approaches to the study of this matter: namely, software approach, hardware 

approach and systems approach. 

 

1.2.1 Software approach 

The software approach to EdTech merges ideas, practices and principles of psychology, 

philosophy, science, cultural anthropology,  management and sociology in order to 

solve the problem of optimizing the teaching-learning procedure.  This approach is 

closely related to shaping behavior, as it originates from the application of ‘behavioral 

science’, connecting the problematic of motivation and learning.  

Software approach is characterized by task analysis, writing clear and careful 

objectives, selection of appropriate teaching and learning strategies, immediate 

reinforcement of correct responses, relentless evaluation of the output and 

feedbacks.27 

It makes use of a process-oriented technique intended to product teaching-learning 

methods, materials and strategies. The output is then put available by hardware 

applications.  

It is to be said that the two approaches, hardware and software, are not easily 

separable. Indeed, one approach without the other may be incomplete and valueless. 

In fact, software technology is unable to provide services to the users as hardware 

technology does. Software helps the mere production of material that s to be used by 

hardware items and gears for conveying their teaching to the users.  

Software approach aims at increasing the efficiency of the teaching-learning process. 

However, it does not provide an expanded application in a wide scale as much as the 

hardware approach.   

 

 

 

 
27 http://www.vkmaheshwari.com/WP/?p=2362 



 

 24 

1.2.2 Hardware approach 

The hardware approach bases itself on the application of engineering principles for 

developing electro-mechanical equipment for instructional purposes.28 The 

implementation of the hardware approach through in-class and off-class usage of 

devices and electronic gears, permits a stream-lining of the teaching process. That is, 

teachers would be able to deal with a wide number of students simultaneously, with 

less expenditures in educating them and improving at the same time the learning-

teaching experience for both educators and students. Examples of the appliances and 

gadgets being used in hardware technology service we can name radio, television, tape 

recorder, video, slides and film projectors, teaching machines and computer etc.29 

The hardware approach is product-oriented: it requires the application of hardware 

items and gadgets for an effective learning-process procedure, delivering a service to 

the final user.  

For the implementation, operation and utilization of hardware technology, the 

employment of a software expertise is essential. A utility software is therefore 

fundamental for the employment of an hardware innovation.  

This approach is characterized by a wide scale implementation and a mass utilization. 

It can vastly contribute in efficiently handing over educational benefits to masses in 

long time and distances, reducing the cost of education.  

 

 

 

 

 

 

 

 

 

 

 
28 https://johnparankimalil.wordpress.com/2015/01/22/approaches-to-educational-technology/ 
29 https://johnparankimalil.wordpress.com/2015/01/22/approaches-to-educational-technology/ 
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1.2.3 Systems approach 

By definition, the systems approach is an interactive process that aims at combining 

external and internal factors to solve problematics. According to Kaufman, the systems 

approach can be divided into two major categories, namely system analysis and 

system synthesis. 

With system analysis it is intended the submission of a problematic with the 

subsequent act of splitting this problem into different chunks, that will be identified, 

studied and analyzed with a set of tools, aims and objectives.  

As Kaufman stated, system analysis entails “Mission analysis, functional analysis, task 

analysis and consideration for methods and means”,30 where mission analysis refers to 

final outcome of the overall systems analysis, and functional analysis stays for the 

action of breaking into pieces the whole problem, previously identified in the mission 

analysis. The process of the functional analysis emphasizes a specific aspect of the 

problematic, rather than a general one, leading to the final act of the task analysis.  

The latter deals with the determination of sub-skills that are required to ascertain an 

identified task, which has to be examined in order to find a suitable strategy finalized 

to accomplish the objective.   

Moreover, in the method-means analysis, alternatives to be implemented in each 

stage of the system analysis are considered in order to pursue the overall analysis 

rapidly, painstakingly and as much attained to the set objectives as possible.  

Lastly, during the process of system synthesis, all available data gathered during the 

entire process, are analyzed and evaluated in order to find solution strategies to be 

implemented to the total system. 

The execution of system analysis can be visualized in the graph depicted below.  

 

 
30 Kaufman, R. A. “A System Approach to Education: Derivation and Definition”, in A-V Communication 
Review, Vol 10 no 4, Winter 1968. Retrieved from https://www.jstor.org/stable/30217466 
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Graph 1.4 – Systems Approach: evaluation through System analysis and System Synthesis31 

 

 

In the Educational Technology framework, the system approach aims at involving, 

interacting and connecting the components of the didactic process, that namely are: 

teachers, learners, curriculum, program of tuition, content and evaluation of 

instructional objectives.32 

The flow of the parameters of the system works as follows: 

 

 
31 Kaufman, R. A. “A System Approach to Education: Derivation and Definition”, in A-V Communication 
Review, Vol 10 no 4, Winter 1968. Retrieved from https://www.jstor.org/stable/30217466 
32 https://johnparankimalil.wordpress.com/2015/01/22/approaches-to-educational-technology/ 
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Figure 1.5 – Parameter of the system33 

 

The system, through the utilization of hardware and software technologies jointly 

together,  encompasses the capability of offering a constant self-correction and 

improvement in a customized platform, constituting a suitable environment to fulfill 

didactic objectives through a problem-solving methodology.  

Before employing the System Approach to the educational process, some evaluations 

are to be made, such as: 

 – formulate specific instructional objectives to be achieved  

 – decide appropriate media to achieve these objectives 

 – define learning characteristics and requirements 

 – select appropriate methods for effective learning 

 – select appropriate learning experiences from available alternatives 

 – select appropriate materials and tools 

 – assign appropriate roles to educators, students and supporting staff 

 – implement an action plan 

 – evaluate the outcomes in terms of original objectives measured in students 

 – evaluate, revise and improve the efficiency of the system 

The following graph aims at briefly visualizing the application of the System Approach 

to the teaching-learning process.  

 
33 Dey, N. “Introduction to Educational Technology”, April 17, 2017. Retrieved from 
http://egyankosh.ac.in//handle/123456789/8409 
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 Figure 1.6 – application of the System Approach to the teaching-learning process34 

 

Numerous are the advantages due to the implementation of Systems Approach: 

Making the educational process interesting, purposeful and prolific: 

This process can be executed through the aid and the appliance of technological 

platforms, devices and strategies based on educational psychology.  

These technological gears, usually put in the form of audio-visual materials,  are at 

disposal of both educators and learners making the process of teaching-learning 

tailored on the needs and requirements of the individual.  

 

Usage of multimedia and multi-sensory methodology for the education process:  

A personalized educational path is made possible through  the employment of 

multimedia and multi-sensory material, that can be both hardware and software 

appliances. Due to this utilization, all the five senses will be combined in order to 

enhance and making memorable the teaching-learning process. In addition to this, the 

educational procedure will not focus itself on ordinary in-class activities. Due to the 

 
34 Dey, N. “Introduction to Educational Technology”, April 17, 2017. Retrieved from 
http://egyankosh.ac.in//handle/123456789/8409 
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sharable nature of subjects contained in the technological platforms, the teaching-

learning process will endure and entertain student even during off-class activities. 

Possibility of managing the educational practices in a more efficient and effective 

manner: 

Due to the implementation of teaching-learning platforms, the educational process 

turns out to be simpler, easy to access and feasibly manageable. Planning, organizing, 

leading and controlling all the phases of the didactic processes will be effortlessly 

accomplished in a more interactive way, as well.  

 

Providing the most effective path for an efficient output: 

In the true spirit of information technology, the usage of hardware and software 

technologies can help the educational and instructional procedures to outline an 

adequate  process organizations to reach the best possible outcomes. 

 

Enable an effective distance learning: 

Nowadays, an increasing claim of distance learning practice is requested. Thanks to the 

usage of hardware and software technology facilities, this modern education practice 

is made possible.   

The number of learners will increase due to the appliance of technology and different 

teaching methods will spread worldwide.  

 

Personalization of the didactic process:  

The major tendency nowadays lays on the individualization of ad-personam teaching-

learning paths. What follows are some of the advantages of using hardware and 

software technologies in a customized didactic experience: 

– Planned training and scheduled learning modules 

– Computer assisted tuition and computer managed learning 

– Video and audio recorded learning and instructional material 

– E-mail, internet, teleconferencing and other online educational facilities. 

– Special aid material, equipment and appliances used for special education 
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– Special supplies and facilities for enhancing individual capabilities, based on 

the    

   individual’s interests35 

 

Whereas, the major limitations due to the implementation of the Systems Approach 

lays on the budget constraints of schools and on the resistance of switching the 

mentality of teachers: employing new educative techniques may result treacherous, 

challenging and demanding as goals of this technique may take long time to be 

achieved and can not be precisely forecasted. In addition to this, due to the mutating 

nature of the technological development, System Approaches implies continuous 

study and dedication. 36 

 

 

1.3 SAMR Model 

As technology continues to evolve and its implementation has become fundamental 

and essential  in didactic activities, its employment can amplify the learning 

experience, becoming more interactive and user-centered. 

Throughout its execution, the relationship between the teaching-learning process and 

technology becomes an indissoluble bond and this linkage enhances into an 

inseparable connection. At this point, differentiating didactic and technology would 

result almost impossible, as ICT technology “becomes more important in the 

classroom but at the same time more invisibly woven into the demands of good 

teaching and learning”37.  

This blended relationship is described in the SAMR model, whose aim is to provide a 

step-by-step vision of this progression of technology, creating a communal language 

across different disciplines. From a recent theorization carried out by Dr. Ruben 

Puentedura, the SAMR model is an acronym for Substitution, Augmentation, 

 
35 http://www.vkmaheshwari.com/WP/?p=2362 
36 https://johnparankimalil.wordpress.com/2015/01/22/approaches-to-educational-technology/ 
37 https://sites.google.com/a/msad60.org/technology-is-learning/samr-model 
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Modification, and Redefinition: as a sort of ladder or spectrum38, these are the steps to 

follow during the implementation of EdTech.  

 

 

Figure 1.7 – the SAMR Model 

 

At one end of the ladder, technology serve as a one-to one replacement of usual 

devices, whereas at the highest grade of the stairs, technology enables experiences 

that were unimaginable in the previous teaching-learning practice.  

The steps of the ladder can be classified in two different categories. The first, that 

includes substitution and augmentation, is the enhancement level, while modification 

and redefinition are termed transformation phase.  

Following, the terms constituting the SAMR model will be explained. 

 

Substitution - Tech acts as a direct tool substitute, with no functional change 

This stage represents the lowest level of integration of EdTech in the didactic process. 

As this phase is the very first attempt of introducing tech gears in the learning 

environment, it represents the mere replacement of an analogue activity with the 

utilization of tech equipment.  

An example of substitution may the process of seeking documentation for a research: 

in the past, the seeking would have undertaken in multiple libraries and archives to 

quest the most suitable and accredited  sources. Today, instead, the same research 

can be done on internet, looking through resources that would not have been reached 

 
38 https://www.schoology.com/blog/samr-model-practical-guide-edtech-integration 
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in the past practice, consulting libraries, research links and even videos on the topic to 

be studied.  

In this phase multiple are the issues to be questioned, such as: “Does the substitution 

of technology serve the learning target, or might it actually get in the way. Did the 

technology substitution assist in student engagement? The teacher must reflect on 

what might have been gained because of the substitution.”39 

 

Augmentation – Tech acts as a direct substitute tool, with functional improvement 

The second stage of the ladder is called augmentation. At this phase, the didactic 

process and experience is enhanced by the introduction of technological 

functionalities, that would have been inconceivable with the mere analogue support. 

Through this stage, learning becomes deeper as engagement increases.  

During a phase of online research commenced by students, an augmentation 

implementation may be that the teacher redirects the exploration to a list of current 

news events, or else a bibliography to be checked. The opportunity that arises on this 

phase is that there is a constant contrast and comparison of  points of views or even 

being the protagonist of an online discussion, with a first-hand participation.  

In this phase the role of the educator lies on the judgement of the overall 

improvement of technology in the teaching-learning process.40 

 

Modification – Tech allows for significant task redesign 

With modification the model is turning to the transformation phase, in which 

technology stands in as aggregator connecting and encouraging scholars to cooperate 

in common assignments. A practical example may be writing a collaborative paper on 

Google Doc: peer editing, collaboration and discussion can happen anytime and 

anywhere. The cooperation is continuative and the participants are constantly 

engaged. Simultaneously to this co-editing, students may use Google Form to gather 

data and insights as a support of what they are writing on their report on Docs: this is 

 
39 Puentedura R., The SAMR Model of Technology Integration Article: 1, retrieved from  
http://www.hippasus.com 
40 Puentedura R., The SAMR Model of Technology Integration Article: 1, retrieved from  
http://www.hippasus.com 
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an effective instrument to survey large and diverse populations and it allows to reach 

sample of population that would result unattainable with an analogue approach.  

In this phase “a teacher must reflect on whether the technology did allow for some 

project redesign that enhanced the project while still accomplishing the learning 

objectives. It could be that multiple modifications may allow a lesson to advance to the 

next level”41. 

 

Redefinition - Tech allows for creation of new tasks that were previously inconceivable 

In the redefinition stage, technology helps apprentices to be at the center of the 

teaching-learning approach. Students through the utilization of devices and gears are 

stimulated to produce their own original content, with the support of other students, 

teachers or else virtual mentors.  

The redesign of the didactic process is made imaginable due to the integration of 

technology in the learning process, removing restrictions of the physical classroom. 

Students are not passively spectators of the education system, instead they have 

become active actors, creators as well as innovators, deciding by themselves their 

learning path. 

What the instructor has to keep in mind at this moment is “whether the redesign still 

accomplished original standards while also allowing for engaged student centered 

learning.”42 

 

1.3.1 Example of application of SAMR model 

What follows is an example of implementation of technology in the practice of 

teaching a foreign language, through the application of SAMR model. In this instance, 

the model is applied to the improvement of the listening and speaking skills.43 

 

 
41 Puentedura R., The SAMR Model of Technology Integration Article: 2, retrieved from  
http://www.hippasus.com 
42 Puentedura R., The SAMR Model of Technology Integration Article: 3, retrieved from  
http://www.hippasus.com 
43 https://sites.google.com/a/ccpsnet.net/edtechhub/tech-services/samr/samr_high_school/world-
language#gen 
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1st phase: substitution 

Put listening exercises on Edmodo, an educational platform in which teachers and 

students have the possibility of sharing materials, collaborate and communicate in a 

safe environment. Students will have to develop the assignment in a Google Doc.  

 

2nd phase: augmentation 

Put listening practice on Edmodo for class to listen and answer questions. Students will 

call the teacher’s Google Voice number and leave a message with their answers. 

 

3rd phase: modification 

Using Google Docs, the teacher will write the beginning of a Chain Story and the 

students will have to reply adding on to the story. The Revision History, a tool that 

enables the writing of an essay starting from roll back edits or using the revision 

history feature44, will be used to ensure that all students contributed. 

 

4th phase: redefinition 

Students will pick one section of the story that they would like to change. They will 

then use Kaizena Mini, a feedback tool for Google Docs, to leave a voice comment and 

record their suggested change to the story. 

 

 

 

 

 

 

 

 

 

 

 
44 https://lucidchart.zendesk.com/hc/en-us/articles/115000432423-Revision-History 
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Chapter 2 

The landscape of Education Technology.  

 

The scenery of education is undertaking dramatic transformations. In one hand, 

schooling has become a more complex process requiring different qualifications and 

skills to students in order to succeed in today’s innovation-driven world. Besides 

fundamental requirements such as literacy, numeracy and communication, different 

proficiencies are needed to succeed. These are connected to the capability of being 

prone to work collaboratively, analyzing the surrounding environment with a 

predisposition to critical thinking, the inclination of applying an orderly method to find 

solutions to difficult issues trough problem-solving, the usage of creativity as well as a 

disposition towards curiosity and inventiveness.45 

On the other hand, as population is gradually expanding especially in developing 

countries, the access to education will dramatically expand. In the time period 2015-

2030, the number of students will considerably arise, with an addition of 350 million 

post-secondary graduates and nearly 800 million more K12 (the time period of 

education that goes from kindergarten to the twelfth grade) graduates than nowadays.  

 

 

 

 

  

 

 

Figure 2.1 – Increasing of global education attainment from 2015 to 203046 

 
45 World Economic Forum, New Vision for Education. Unlocking the Potential of Technology, 2016, 
retrieved from http://www3.weforum.org/docs/WEF_New_Vision_for_Education.pdf  
46 Holon IQ, Education in 2030. Five scenarios for the future of learning and talent, retrieved from 
https://www.holoniq.com/2030/ 

http://www3.weforum.org/docs/WEF_New_Vision_for_Education.pdf
https://www.holoniq.com/2030/
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In order to meet this increasing demand, the world needs to add 1.5 million teachers 

per year on average, approaching 100 million in total. 50% of them will teach in Pre-K 

as Primary, whereas Post-Secondary teaching will endure the biggest shift as the role 

of the teacher may move from a mere speaking lecturer to a mentor and advisor.47 

Furthermore, the access to internet connection is reshaping the way of communicating 

and interacting with other peers around the world, as well as the way education is 

conducted. With a penetration rate of 55.6% and 4,312 billions of active users around 

the world48, the internet has been made available even in remote geographic areas, 

enabling  a constant flow of information and facilitating the access to educational 

contents.  

One possible response to fulfill these issues and bridging these gaps is the 

implementation of education technology in the didactic environment, as technologies 

have the potential to lower the cost, increase the quality and making contents 

accessible to a multitude of peers simultaneously.  

Nowadays, the sector of education is utterly under digitized: of the totality of 

investments undertaken, that globally racks up to $6 trillions, only less than 3% of the 

overall expenditures are addressed to education technology. The result is that this 

segment is a digital laggard.49  

It is to be said that investments in this sector are intensifying, reaching an historic 

record with a noteworthy peak of $16.34 billion in 2018: this data almost doubled the 

global investments of 2017, when $9.5 billion were achieved. 

 
47 Holon IQ, Education in 2030. Five scenarios for the future of learning and talent, retrieved from 
https://www.holoniq.com/2030/  
48 https://www.internetworldstats.com/stats.htm - March, 16 2019 
49 Holon IQ, Global Education in 10 Charts, February 2019, retrieved from https://www.holoniq.com/wp-
content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf  

https://www.holoniq.com/2030/
https://www.internetworldstats.com/stats.htm
https://www.holoniq.com/wp-content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf
https://www.holoniq.com/wp-content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf
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Figure 2.2 – global total investments in Educational Technology 1997-201850 

 

As denoted on the graph, $54.2 billion was invested in EdTech companies between 

1997 and 2018. It is steadily noticeable that in the time period 1997-2014 the 

investments in this sector waxed and waned, reaching a peak of circa $2.5 billion in 

2014. The striking growth started in 2015 when investments almost tripled, 

noteworthily reaching an expenditure of almost $7 billion. The four-year period 

2015/2018 marked the entrance of a brand new positive phase as it was driven by 

records breaking surged every each year: in this phase a full 73% of the total funding 

were invested. The most remarkable steep growth has been observed in 2018, when a 

total of $16,344,641,828 in funding went to 1,087 companies across the world.51 In 

this year, for the first time in history, the number of deals made with US companies 

had been surpassed by Chinese agreements, accomplishing 44% of all global 

investments. Hence, only $5.23 billion were addressed to 248 US based enterprises, 

whereas $7.22 billion went to 207 Chinese learning technology companies: eighteen of 

 
50 Metaari, The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the Global 
Edtech Unicorns, January, 2019 
51 Metaari, The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the Global 
Edtech Unicorns, January, 2019 
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these companies raised over $100 million and eleven of those eighteen raised over 

$200 million.  

What’s more, beside the Chinese and American investments, $1.21 billion went to 94 

companies in India, $1.90 billion went to 210 education technology firms in France, UK, 

Germany, Scandinavia, Israel, Australia and Canada and $780 million went to 328 

companies in other countries in the world52. 

 

Two are the main trends of this new stage of investments in EdTech, that namely are: 

the pull of investors towards the integration of several advanced technologies in 

learning products, such as robotics, cognitive science, neuroscience, artificial 

intelligence, augmented reality and virtual reality, as well as an attraction to game-

based and blockchain learning products and, in addition to this, the strong interest in 

consumer-facing and corporate-facing learning technology companies. 

 

 

2.1  Investments in Advanced Technologies 

 

Advanced Technologies, also known as high technology or cutting edge technology, is a 

field of research that focuses at the vanguard of tech progress. As this subject area is 

at the forefront of its studies and implementation, values derived from its 

developments may resemble immature and therefore adopted by few users.  

Diverse are the typologies of advanced technologies, among others are Augmented 

Reality, Virtual Reality, Artificial Intelligence, Robotics and Game-Based learning 

products.  

These typologies of technology help students to plunge themselves into immersive 

experiences, offering a vivid and tangible involvement of what they are learning. Not 

only this may increase the curiosity in the subject providing a more effective learning 

environment, but also advanced technologies help overcome linguistic and physical 

barriers by fostering visual education.  

 
52 Metaari, The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the Global 
Edtech Unicorns, January, 2019 
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2.1.1 Augmented reality - AR 

It is a real time typology of interactive, reality-based environment that takes the 

capabilities of computer generated display, sound, text and effects to enhance the 

user's real-world experience through the utilization of a visual device, which can be a 

smartphone camera.53 Settings are constructed combining computer developed 

images, superimposing them with pictures of the surroundings to increase and enrich 

the view of the world. AR applications usually utilize Global Positioning Systems to 

geolocate the user and compass identifying device orientation.54  

The main property of the implementation of Augmented Reality is to provide a unique 

audio-visual experience through the deployment of speech recognition, sensory stimuli 

and visual elements, emphasizing features of the physical world as well as gathering 

insights that can be applied to real world functions.  

 

Implementation of AR in an educative app – Chromville 

One example of the appliance of Augmented Reality in the class environment is 

Chromville. Ideated by Imascono Art S.L., an AR/VR developing agency for visual 

marketing campaigns55, the app provides a learning environment with a wide range of 

educational materials and activities willing to enhance creativity, curiosity and early 

exploration in pre K-12 and elementary students. Chromville, as well as the other two 

versions called Chromville Science and Chromville World, works thanks to a set of 

coloring templates ready for kids to color, which is connected to the Augmented 

Reality mobile app.56 By downloading a print coloring page from Chromville website, 

children will have to express their creativity by painting the settings, whose themes 

that can vary from human body, living beings, planet earth or laboratory. At this point, 

kids will have to scan the figures in their drawings with a device, tablet or smartphone, 

and tinted characters will be brought to life showing related didactic contents.  

 

 
 

53 https://www.techopedia.com/definition/4776/augmented-reality-ar 
54 https://whatis.techtarget.com/definition/augmented-reality-AR 
55 http://imascono.com/imascono-team-background/ 
56 http://imascono.com/portfolio-item/augmented-reality-kids-chromville 
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  Figure 2.2 – Chromville, a visual example  

   

 

 

2.1.2 Virtual Reality – VR 

Virtual Reality is a software developed three-dimensional artificial environment in 

which users can immerse themselves with the sight and the hearing. It is implemented 

by using technological gears such as viewers, headsets, omni-directional treadmills or 

else gloves, to permit a complete engagement in the experience. The experiential 

nature of VR derives from three sources: immersion, interactivity and multi-sensory 

feedback57. The scope of VR is to simulate a real or imagined environment in which the 

user can actively participate in first person by manipulating it as well as accomplishing 

a series of activities.  

Differently from AR, in which artificial objects appear on a real environment through 

the usage of a visual device, VR recreates a user-centered artificial environment to 

dwell: there is no physical obstacle between the interaction of the handler and the 

recreated ambient in fact, for each movement of the interacting user correspond a 

movement of the setting. 

 

 

 

 

 
57 Chris Christou, Virtual Reality in Education, Interactive and Cognitive Methods for E-Learning Design: 
Creating an Optimal Education ExperienceEdition: 1Chapter: 12Publisher: IGI GlobalEditors: Aimilia 
Tzanavari, Nicolas Tsapatsoulis, 2010 
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Implementation of VR in the educative environment  – Nanome 

Nanome is a Virtual Reality STEM software that recreates an immersive nanoscale 

chemistry laboratory. Ideated by Nanome Inc., a software startup based in San Diego 

and released in August 2018, it aims to transforming the way people interact with and 

understand science, creating a virtual world where users can experiment, design and 

learn at the nanoscale.58 It has been ideated with the purpose of connecting in real 

time researchers and teams across the globe to collaboratively solve problematics and 

sketch solutions in an artificial virtual laboratory. 

In this platform, users have the possibility to upload molecular structures previously 

downloaded from research databases, visualizing in 3D with the possibility to virtually 

touch and modifying them: the high level of accuracy of this software permits to 

handle and measure atomic distances, design molecules from scratch from the 

Periodic Table and gain a peculiar perspective even in atoms and nano proteins that 

are too small to be visualized. Nanome permits a deep understanding of the matter 

through a first-hand approach letting the subject being more accessible and easier to 

memorize: as its mission states “its aim is to democratize science, engineering and 

research using Virtual Reality and Blockchain technology59”. 

 

 

 

Figure 2.4 – Nanome, logo and visualization of its implementation  

 

 

 

 

 
58 https://nanome.ai/about/ 
59 https://nanome.ai/nanome/ 
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2.1.3 Artificial Intelligence – AI 

Artificial Intelligence is a field of research of computer science whose aim is to mimic 

human intelligence and behavior in machines or computer systems.60 This recreation is 

based on a tripartite process: learning, as the capability to acquire a formal pattern to 

enable information acquisition and data gathering to be used by this computerized 

intelligence; reasoning, as the competence of finding a solution to a problematic; and 

self-correction, as the aptitude of individually understanding that an error has been 

made without any external assistance.  

 AI can be classified in weak and strong. With Weak or Narrow AI is intended the 

implementation and trainmen of a software developed to accomplish one unique task: 

voice assistants such as Apple’s Siri or Alexa from Amazon can be an example.  

Contrary Strong AI, also known as Artificial General Intelligence, is a system able to 

achieve more complex human activities. Without any auxiliary human intermediation, 

Strong AI is capable to deal with unacquainted task and develop a solution. The main 

objective of strong AI is to develop an outstanding machine intelligence that can be 

compared to the functionalities of the human mind.61 

 

Implementation of AI in the educative environment – Thinkster Math 

Thinkster Math is an AI and Machine Learning mathematical learning platform 

addressed to K-8 students. Developed by Prazas Learning Inc., a New Jersey based 

educational corporation, this tutoring app has been created to help children succeed in 

their math tasks: for this reason, Thinkster Math blends the didactic curriculum with a 

tailored program based on the personal needs of the student. After an assessment 

test, the learner is backed up with an individual tutor who monitors on a tablet screen 

the progressions by unfolding step by step  the mental reasoning of the schoolchild.62 

While pupils reach the answer on their tables, the application analyzes their work to 

determine if the followed procedure is correct. To enhance the personalization of the 

provided program, Thinkster Math by assessing and analyzing written works submitted 

 
60 https://searchenterpriseai.techtarget.com/definition/AI-Artificial-Intelligence 
61 https://www.ocf.berkeley.edu/~arihuang/academic/research/strongai3.html 
62 https://www.thetechedvocate.org/5-examples-artificial-intelligence-classroom/ 
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by the pupil, will provide assistance with tutoring videos and discuss the subject in 

more details.  

By adopting this application, schoolchildren would no longer be compelled at following 

predetermined steps, but they will understand the motivation of their reasonings by 

fulfilling their own way of reaching a goal: in this manner, learners are encouraged to 

develop their problem-solving skills. 

 

 

 

 

 

   

   

Figure 2.5 – Thinkster Math, logo and visual example  

 

2.1.4 Robotics 

Robotics is a developing field of research that overlaps several disciplines such as 

engineering, electronics, computer science, artificial intelligence and 

nanotechnology.63 The scope of robotics is the elaboration of robotized devices that 

are prone to operate and solve problematics by developing in a discrete unit an 

intelligence that is controlled and restricted by programming. 

 

Implementation of robotics in the educative environment – Pepper 

Pepper is a social humanoid robot able to recognize faces and human sentiments 

invented by SoftBank Robotics in 2014:64 it represents the leading didactic robotic 

platform suitable for teaching Science, Technology, Engineering, Arts and Math 

(STEAM) at all levels of education.  

The capabilities of action of Pepper are countless: thanks to four directional 

microphones placed on his head, the robot is able to understand the direction of the 

 
63 https://whatis.techtarget.com/definition/robotics 
64 https://www.softbankrobotics.com/emea/en/pepper 
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sound localizing his interlocutor. Moreover, Pepper is capable to detect human 

emotions and feelings: by conversating, it perceives distinguishing features of the 

aptitude and behavior of the speaker through adaptation to the environment, 

providing feelings and emotions of a real relationship. The interaction is visually 

assisted by the presence of a tablet on its chest, liking its activities to the rest of the 

world through internet connection.  

Pepper’s fluid movements are enabled by three multi-directional wheels that allow it 

to freely move around at a maximum speed of 3 km/h as well as twenty engines that 

precisely control body movements.65 

Leveraging the teaching-learning environment and improving special education 

through the introduction of innovative participative methods, Pepper is a promoter of 

IEP the individualized education program enhancing in the meanwhile barrier-free 

interactions, encouraging acceptance among the classroom and enlightening social 

skills.  

Multiples are the usage of Pepper in the schoolroom: it can assist the teacher in the 

classroom environment by providing customized learnings together with the 

deployment of AI based technologies; it provides edutainment by entertaining 

students and inspiring educative exercises; it gathers data regarding student’s 

behavior providing feedback to teacher of their advancement on regular basis.66 

 

 

 

 

 
 

 

 Figure 2.6 – Pepper, logo and visualization of the robot 

 

 

 
65 https://www.robotlab.com/special/pepper-academic-edition 
66 https://www.softbankrobotics.com/emea/en/industries/education-and-research 
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2.1.5 Blockchain  

Blockchain is a relatively new technology that involves decentralized records of  digital 

transactions. Invented in 2008 by possibly an unknown person or an anarchic group 

whose pseudonym is Satoshi Nakamoto, its name comes from its structure that is 

based on blocks and chains: crypto-records from individual and anonymous users are 

stored in blocks that are linked together in single list, called a chain.67 Particularly, 

transactions are communicated to all the nodes that are participating to the network, 

whom are eligible to check the validity of the information added in the block. Each 

block of this chain is distinguishable by a cryptographic hash function that assigns a bit 

string of a fixed size that is infeasible to invert: this string is calculated by adding values 

and references of the previous block so that they result linked together, ensuring that 

the chain can never be broken and that blocks are permanently recorded.68  

Newly has been understood the potential of implementation of the blockchain 

technology in the educational field for gathering education data, storing qualifications 

and certificates in a transparent way and provide wide access to didactic contents in 

the entire world. 

 

Implementation of Blockchain in education: BitDegree 

BitDegree is an educative platform based on the blockchain technology, enabling to 

connect students, employers and teachers around the world trough instruction: it is a 

skills developer tool that aims at improving users’ careers. Founded in August 2017 by 

Andrius Putna, the main goal of this website is to provide job-ready digital skills such as 

datamining or programming among others, to students and employees who want to 

boost their career. It is a dual enabler: in one hand, it represents an advanced 

recruiting tool for business who wants to employ tech talents; on the other hand, 

instead, it is based on achievement tracking with a consequential rewards system 

based on Ethereum Blockchain system. Through this technology, the platform 

empowered a token based scholarship system: to certain courses a BitdDegree token, 
 

67 https://techterms.com/definition/blockchain 
68 Bartolomé A. R., Bellver C., Castañeda L., Adell J., Blockchain in education: introduction and critical 
review of the state of the art, EDUTEC. Revista Electrónica de Technología Educativa. November 2017, 
number 61 
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a fungible and tradable asset  or else a crypto economic incentive69, is enclosed. By 

earning these tokens, students may have a dual possibility: one is to invest the 

earnings in other learning courses, or change the tokens into other currencies. A major 

upside of blockchain is that it allows performing global payments without the 

interference of banks.70 

BitDegree offers courses which are divided into small portions enabling short-term 

effort in the reward cycle. The platform records the advancements and progressions of 

the students with the consequential issuance of the token and attesting the acquisition 

of new tech-skills. By then, students attending incentivized courses by sponsoring 

companies may be noticed by the businesses themselves and offered a working 

position.71 

 

 

 

     

Figure 2.7 – BitDegree logo 

 

 

2.1.6 Game-based Learning products  

It refers to the application and usage of game play with didactic outcomes: this 

implementation helps the engagement and entertainment of the user who is 

experiencing the undergoing activity. It involves designing learning activities where 

game characteristics and principles inhere with the learning curriculum.72 In this 

digitalized world, game-based learning has become an expedient to encourage specific 

behaviors and increase the development of soft skills, rising enthusiasm, inventiveness 

and commitment. 

The application of gaming in the educative environment would represent a change 

towards an inspirational and stimulating teaching-learning environment, raising the 

 
69 https://blockchainhub.net/tokens/ 
70 https://www.bitdegree.org/tutorials/what-is-bitdegree/ 
71 https://coderseye.com/bitdegree-review 
72 https://uwaterloo.ca/centre-for-teaching-excellence/teaching-resources/teaching-tips/educational-
technologies/all/gamification-and-game-based-learning 



 

 47 

performance of students, lessening boredom, absenteeism and drop-outs. The 

application of game-based learning helps experiencing the matter in a firsthand 

perspective: the scholar has to be aware of choices and their relative consequences 

along the way, experimentations and mistakes can be made in a risk-free environment 

in a learning by doing setting. Hence, what has been achieved in game-based learning 

can be undoubtedly transferred in real life situations.73 

 

Implementation of game-based learning: Kahoot! 

Kahoot! is a social learning platform used in educational institutions, that provides 

user generated multiple-choices quizzes to enhance the teaching-learning experience.  

It is a perfect tool for submitting quizzes, discussions and surveys in the classroom 

environment encouraging inclusiveness and offering an engaging atmosphere.  

Users, equipped with Kahoot! application on their mobile devices, join a sessions of 

questions and answers while games are displayed on a shared screen to tie the 

lesson74. By answering correctly to the question, students will earn point on a velocity 

basis: the faster the learner is in providing the correct solution, the more points he or 

she will get. At the end of each session, a rank will be provided and a winner will be 

announced. 

In addition to an in-class activity, Kahoot! re-shapes homework through an individual 

assigned quiz, in which scholars are provided with answers that will appear on their 

phone’s screen.75   

 

 

 

 

 

 

Figure 2.8 – Kahoot! logo and visualization 

 

 
73 http://edtechreview.in/dictionary/298-what-is-game-based-learning 
74 https://kahoot.com/what-is-kahoot/ 
75 https://kahoot.com/what-is-kahoot/ 
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2.2 Global Advanced Technology investments: a forecast to 2025 

Education has become an urgent global issue, with a fast pace growing market 

projected to grow at 11% per annum76. In this forecast, EdTech expenditures are 

predicted to reach the consistent amount of $342 billion in 2025, totalizing a 

substantial 4.4% of digital spending in the overall education expenses.  

What is noteworthy noticing is that China has become the new leader in education 

investments, surpassing for the first time in history the US. Besides, other countries 

are imposing themselves especially in Education Technology market: India and Israel 

are experiencing fast growth investments with a consequent high speed advance in 

research and development, destined to become leading countries in the elaboration of 

EdTech applications.  

On the contrary, Europe remains anchored to a more traditional way of perceiving 

education: for this reason the market is fragmented and, as a result, not many 

investments have occurred in this region.  

Africa, instead, is meant to grow at an outstanding fast pace as the demand of 

educational solutions will increase in parallel to the growth of its population. This 

content is characterized by a wide usage of mobile phone with almost half a billion 

mobile subscribers: for this reason, mobile-first learning solutions are the most 

appropriate to meet the didactic needs of African population77.  

 

Consequently, forecasted investments in advanced technologies will become the core 

of the research, increasing outlays in this field of study.  

 

 
76 https://www.holoniq.com/topics/ar/global-education-technology-market-reach-341b-2025/ 
77 https://www.holoniq.com/topics/ar/global-education-technology-market-reach-341b-2025/ 
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Figure 2.9 – comparison between 2018 and 2025 of investments in advanced technologies78 

 

 

What is noticeable from the graph is the sharp uprising of investments in AR/VR and 

AI, denoting their integration in the core of education technology studies. Comparing 

the year 2018 and the forecasted 2025, Augmented and Virtual Reality would 

considerably rise by seven times its expenditures, whereas Artificial Intelligence would 

markedly increase by 8 times. This is due to a forceful acceleration of venture capital 

investment throughout 2018 that reached a considerable $8 billion.79  

 

It is to be said that US is still imposing in the AI-based Learning industry. Indeed, 61.5% 

of funding given to AI companies across the world were addressed to American 

businesses, amounting to $1.78 billion invested in 102 enterprises. In China, instead, a 

modest 10.3% of global funding were addressed to twelve firms. Two countries worthy 

of note regarding the development of AI learning products are India and Israel: in the 

first $227.7 million were addressed, whereas the latter obtained $169.5 million.80 

 
78 Holon IQ, Global Education in 10 Charts, February 2019, retrieved from https://www.holoniq.com/wp-
content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf 
79 https://www.holoniq.com/topics/ar/global-education-technology-market-reach-341b-2025/ 
80 Metaari, The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the Global 
Edtech Unicorns, January, 2019 

https://www.holoniq.com/wp-content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf
https://www.holoniq.com/wp-content/uploads/2019/02/HolonIQ-2019-Global-Outlook-Deck.pdf
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Furthermore, the educational robotic marker is estimated to raise to a sharp 1,689.2$ 

Million by 2023 and a consequential 3.1$ billion by 2025 at a compound annual growth 

rate of 16.8%.81  

 

Alternatively, the rise of investments in the fields of Blockchain are more gentle: thus, 

as the introduction and implementation of the Blockchain is lengthy and its potentials 

are still to be widely acknowledged, expenditures in this field of advanced technology 

result marginal and meticulous.  

 

The future of game-based learning is meant to be promising. Globally, there is an 

increasing acceptance of this technique to be incorporated in the scholar curriculum: 

this, jointly with a particularly favorable expanding demand, is fostering the 

advancement of this EdTech sector. Additionally, the compound annual growth rate is 

a substantial 37.1% and revenues will quadruple to reach sharply $17 billion by 2023. It 

is to be said that for this segment the CAGRs have been increasing for the past six 

estimate periods: it is an infrequent feature for a mature product category, as usually 

it peaks in periods marked out of a deficiency of innovation during the product 

lifecycle and then dives as buyers opt to buy substitutive products. This extraordinary 

upsurge is due to ongoing innovations integrated into advanced technologies such as 

Artificial Intelligence, Virtual and Augmented Reality. 

Astonishing investments undertaken by private companies permitted to reach historic 

heights during the two-year period 2016/2017 when over $1.7 billion in funding surged 

globally to educational game businesses: what is remarkable is that most of the 

funding is addressed to companies that develop specific forms of educational games 

targeted for peculiar demographics.   

The graph shows the rates of growth of the implementation of game-based learning 

divided by continent. What is noteworthy noticing is the rapid pace of growth of 

Africa, distinguishing from the other continents as the place with the most 

employment of this technology with an astounding 60.1%.  

 
81 https://www.marketsandmarkets.com/Market-Reports/educational-robot-market-28174634.html 
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Figure 2.10 – growth rates of Game-based learning in seven continents in 2018/202382 

 

In this continent there is a predilection of mobile usage, in fact in some countries such 

as Burkina Faso, Ghana and Tanzania the mobile penetration rate is above 120% and 

the access to the internet is made possible through a 4G connection: for this reason 

there is a peculiar inclination towards a mobile game-based learning.  

Consequently, in Asia and North America are concentrated a great amount of revenues 

of this sector: 80% of global revenues were invested in those two continents and a 

forecasted 71% is still addressed by 2023.  

Particularly, the growth rate of North America is only second to the African one at 

46.1% and it is expected to raise over seven times by 2023. Asia Pacific region growing 

rate, instead, is 27.0% and revenues are meant to triple by 2023.  

The rate of growth of Eastern Europe finds itself at a considerable 42.8%, while 

revenues in 2018 are moderately low, by 2023 they will surge over six times: its 

position is significantly above the Western Europe one. 

 
82 Adkin S. S., The 2018-2023 Global Game-based Learning Market. Worldwide Serious Game Industry in  
    a Boom Phase, Metaari, July 2018 
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Middle East finds itself at a significant 32.3%: currently, in this region, revenues are 

reasonably low but are surging over four times by 2023.83  

 

 

2.3 Investments by customer category  

 

As previously mentioned, one fundamental resource for Educational Technology 

investments are the interrelations between consumer-facing and corporate-facing 

expenses in this sector. These two categories combined together globally generated 

88.7% of all investments in EduTech in 2018 experiencing great peaks of expenses 

starting from 2015, almost tripling the past expenditures. This trend remained almost 

unaltered in 2016, when a discrete increase surged.   

The switch to a mass fund addressed to EdTech occurred in 2017: consumer-facing 

companies reached abruptly 3.85$ billion whereas corporate-facing considerably 3.79$ 

billion.  

The key year of transition was 2018, when 411 consumer-facing technology businesses 

acquired 8.57$ billion and 479 corporate-facing learning technology companies 

acquired 5.91$ billion: these two categories respectively gained 52.5% and 36.2% the 

latter of the overall global EdTech investments. 

Differently, Higher Education and Pre K-12 were denoted by a sluggish growth: 

investments in these segments are strictly connected to government funds so, for this 

reason, the increase is modest and at a slow pace.  

Higher Education was almost stable in the two-year period 2015/2016, a moderate rise 

occurred in 2017 reaching its peak of 681$ million invested in 56 companies. Despite 

this positive tendency, the year 2018 has seen a markedly drop to 406.8$ million 

distributed to 53 EdTech businesses: only 2.5% of global EdTech funding was 

addressed to this segment.  

The situation regarding Pre K-12 is slightly better: what can be noticed is that in 2015 

investments surged compared to past years but a stall ensued between 2016 and 

 
83 Adkin S. S., The 2018-2023 Global Game-based Learning Market. Worldwide Serious Game Industry in  
    a Boom Phase, Metaari, July 2018  
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2017. A gentle rise befell in 2018, when investments rose of 1.42$ billion: overall 

learning technology investments in Pre K-12 achieved 8.7% of total funding.84 

A visual example follows.  

 

Figure 2.11 – Investments in Learning Technology targeted by customer category in the time period 2015/201885 

 

 

2.3.1 Focus on consumer-facing advanced learning technology companies  

The consumer-facing segment can account the majority of investments undertaken in 

Education Technology: in 2018 more than a half of the global funding was endowed. 

This phenomena transformed the way of perceiving education, actually establishing a 

novel retail education industry: in this way, new needs to teachers were created and 

new customized didactic methods to accomplish educative tasks for students were 

generated.  

The country in which the majority of retail driven educational developments have 

been accomplished is China. Here, huge investments regarding the major Advanced 

 
84 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 
85 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 
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Technologies appliances are undertaken and mobile learning innovations are 

particularly valued, leading the global market with 1.70$ billion. From Mandarin 

Chinese “zuoye”, the global market was dominated in 2018 by four mobile learning 

companies that help schoolchildren with school assignments: Zuoyebang, a platform 

that provides answer to study-related problematics and a peer assistance86, gained 

850$ million; 17Zuoye, an online learning platform specialized in providing tutoring 

lessons for English and Math addressed to both teachers and students87, attained 450$ 

million; Yuanfudao, the largest tutoring video provider for primary and secondary 

Chinese schools88, obtained 300$ million and  Knowbox, a five year old application that 

help K-12 pupils with their homework with additional tutoring exercises89, raised 100$ 

million.90 

The Chinese robotic sector, with 1.01$ billion funding obtained in 2018, is globally one 

of the most forward-thinking. This market was dominated in 2017 by ROOBO, a 

company that provides AI solutions to hardware,91whose best-selling product is a 

bilingual EdTech robot addressed to elementary students called Pudding Beanq, gained 

53$ million. Although in 2018 another business became leader in the international 

market raising 820$ million: UBTECH, an AI robotics developing company who has 

recently introduced to the market Lynx, an humanoid service robot that responds to 

human commands through Amazon’s Alexa voice assistant,92 as well as Jimu and 

Alpha, two humanoid didactic entertaining robots.   

China is also leader in the number of EdTech Unicorn enterprises present in its 

territory. With ‘Unicorn’ is intended a tech private company, mostly a startup, with a 

 
86 https://www.crunchbase.com/organization/zuoyebang#section-overview 
87 https://www.crunchbase.com/organization/17zuoye#section-overview 
88 https://www.crunchbase.com/organization/yuanfudao#section-overview 
89 https://www.crunchbase.com/organization/knowbox-2#section-overview 
90 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 
91 http://www.roobo.com/en/ 
92 https://ubtrobot.com/products/lynx 
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valuation of over 1$ billion93: of 30 top Unicorn enterprises identified in the whole 

globe, 18 are Chinese. 

 

What is to be considered is that the consumer’s funding has been dominated in 2018 

by massive expenditures in game-based  and AI based learning firms: a majestic 1.62$ 

billion went to 93 companies around the world selling educational games for 

customers and a noteworthy 210.4$ million were raised by AI consumer-facing 

companies.94 One consideration that has to be made is that AI funding are more 

substantial in the corporate-facing sector rather than investments undertaken by 

consumer-facing companies.  

 

 

2.3.2 Focus on corporate-facing advanced learning technology companies 

The year 2018 brought extraordinary evolutions in the corporate-facing segment with 

a significant 6.22$ billion obtained by 479 companies worldwide.  

In the two year period 2017/2018 many improvements have befell in this sector.  

 

Advanced 

technology 

product type 

Total number 

of deals made 

In 2017 

2017  

total 

investments 

Total number 

of deals made 

In 2018 

2018  

total 

investments 

AI 95 1.29$ B 150 2.44$ B 

Robotics 9 125.3$ M 11 170.1$ M 

Game Based - - 20 348.6$ M 

AR/VR 56 435.7$ M 47 713.6$ M 

 

Table 2.12 – corporate-facing learning technology investments in 2017 and 201895 

 

 
93 HolonIQ, The Anatomy of an EdTech Unicorn. Mapping the evolution of EdTech Unicorns and four 
growth archetypes they are following, 15 October 2018, retrieved from 
https://www.holoniq.com/edtech/anatomy-edtech-unicorn/  
94 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 
95 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 

https://www.holoniq.com/edtech/anatomy-edtech-unicorn/
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As can be denoted on the table, the major advancement has occurred in the AI 

technology: from the 95 deals closed in 2017, there has been an enlargement of 55 

additional agreements and, in addition to this, investments almost doubled compared 

to 2017, touching a significantly 2.44$ billion.  

The field of robotics experienced a modest soar in the investments: 3 are the 

supplementary deals to be added to the one closed in 2017, reaching the reasonable 

number of 11, with an overall expenditure of 170.1$ million.  

Game-based companies have found their culminating year in 2018, when 20 deals 

were established achieving the total value of 348.6$ million. It is to be said that this 

field of advanced technology has not developed merely in this year but, as can be 

denoted from the table, data from the past year are absent.  

Furthermore, Augmented and Virtual Reality have experienced a gentle shrinkage in 

the stipulation of deals, decreasing from 56 to 47, though simultaneously growing the 

total investments of 277.85$ million compared to the past year, gaining an overall of 

713.6$ million. 

 

Ten corporate-financing EdTech businesses garnered over 100$million in 2018: four 

belonged to AI technology segment, three were Collaboration-based learning, two 

belonged to Augmented and Virtual Reality sector and only one was a Game-Based 

learning developer.96 

 

 

 

 

 

 

 

 

 

 
96 Adkin S. S., The Stunning 2018 Global Learning. Technology Investment Patterns: The Rise of the  
    Global Edtech Unicorns, Metaari, January 2019 



 

 57 

 

 

Chapter 3 

Israel – advancements of EdTech in the Start Up nation.  

 

“Human capital is the State of Israel’s most important resource.  
Therefore, investment in scientific-technological education is a strategic need.  
One who chooses scientific-technological education chooses to be part of the  

important force that will shape the future of the State of Israel” 
 

Shimon Peres 
ninth president of the State of Israel 

 
3.1 – Israel, the Start Up nation 

 

On a narrow strip of land in the Middle East facing the Mediterranean sea on May 

1948 the State of Israel proclaimed its independence, surpassing the harshness of 

nature with creativity and hard work97: these elements were lynchpin for the 

establishment of this cradle of innovation. 

In its unique history that made this country to be known as the Start Up nation lays the 

fulcrum of this necessity of entrepreneurship: dissatisfaction. Shimon Peres, the ninth 

president of the State of Israel, often referred to his country as the ‘dissatisfaction 

nation’, that is to be considered as the greatest contribution of the Jewish people 

around the world98: people escaped from their home country because of frustration 

towards their conditions as citizens and arrived in a wasteland where services and 

infrastructures had to be built from scratches. These people saw this place as a refuge 

as well as a land of opportunities and possibilities, thus Jewish people from all over the 

world who came to populate this desert land, through this sense of displeasure,  

applied superior motivation and willingness to succeed to create their dream land 

adapting and inventing innovative technical solutions.  Therefore, what makes Israel 

 
97 https://embassies.gov.il/hanoi/opinions/Pages/What-made-Israel-a-startup-nation.aspx 
98 Senor, D., & Singer, S.. Start-up Nation: The Story of Israel's Economic Miracle. Toronto: McClelland & 
Stewart, 2011 
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the Start Up nation is that it bore as a Start Up itself99. Indeed, as instilled in the Jewish 

culture and history, what makes this nation so unique and powerful is its patriotism, 

restlessness  and  persistent cognizance of scarcity and adversity: features that leads to 

curiosity and necessity towards innovating new resolutions100.  

 

Many are the factors that make this ecosystem particularly flourishing: first of all is its 

young population with a subsequent prominent number of work force. With a 

miscellaneous population where Jews hailing from all over the world constitute the 

74.85% of the nation, the total populace of Israel racks up to 8,713,300101 with an 

average life expectancy of 82.6 years. What is noteworthy noticing is that 50.36% of 

the entire country is under the age of 30, whereas a marginal 4.89% is over the age of 

75. 

Following, the main reasons for this prominent flourishing of innovation in the state of 

Israel are analyzed.  

 

 

 

3.1.1 – Tertiary education  

Israel is characterized by a tertiary education rate that amounts at 48.82% among 

25/64-year-old102, ranking second among OECD countries103, with an exception of 

ultra-Orthodox Jewish men as their educative curriculum follow different paths of 

schooling: instead they devote themselves to the study of the Torah, thus not 

attending higher education institutions.  

The founders of the country rapidly understood that, in order to reach and settle high 

living standards the inhabitants of the nation were required to shift their mindset from 

 
99 https://www.youtube.com/watch?v=I5h8GfxIWVY 
100 Senor, D., & Singer, S.. Start-up Nation: The Story of Israel's Economic Miracle. Toronto: McClelland & 
Stewart, 2011 
101 https://data.worldbank.org/country/israel?view=chart 
102 Ministry of Economy and Industry. State of Israel., Doing Business in Israel 2018. An Introduction to 
enlightened foreign direct investments in Israel, 2018 
103 OECD, Education at a glance: Israel, 2013. Retrieved from: 
http://www.oecd.org/education/Israel_EAG2013%20Country%20Note.pdf 
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imitation to innovation: crucial to this change would have been the establishment of 

research academies. Therefore, since the beginning the importance of culture has 

been central and, despite remarkable internal and external existential difficulties, 

Israel established universities: by 1973 there were already seven104. 

It is to be mentioned that in this country the qualitative level of higher education is 

particularly elevated: with two universities recognized as the world’s leading educative 

institutions included in the top 100 Academic Ranking of World Universities 2018105 

namely Technion, the Israel Institute of Technology based in Haifa and Hebrew 

University grounded in Jerusalem; jointly with The Weitzmann Institute of Technology 

and Tel Aviv University included in the group of institutions ranked 101-150, and both 

the Bar-Ilan University and Ben-Gurion University of the Negev endured in the group 

classified 401-500106.  

Additionally to universities, Israel established higher education institutions in the 90s, 

adding a supplementary layer between the top tier research universities and high 

schools: doing this, the number of students per capita almost doubled.107 Initially, 

these newborn institutions of higher education were meant to offer mere 

undergraduate degrees, opposed to research universities providing graduate degrees. 

Over the years, new opportunities and alternatives had been created with the 

introduction of graduate degrees programs ran by these non-research higher 

education institutions108. 

Israel is at the cutting-edge of research across many fields especially science and 

engineering focusing in hi-tech and bio-tech, as well as innovation and 

entrepreneurship. 

 

 

 

 
104 Ben-David, D. Report card on Israel’s higher education system, Shoresh Handbook 2017, 2017 
105 http://www.shanghairanking.com/World-University-Rankings-2018/Israel.html 
106 https://www.timesofisrael.com/israeli-universities-rise-in-global-ranking-with-technion-hebrew-u-in-
top-100/ 
107 Ben-David, D. Report card on Israel’s higher education system, Shoresh Handbook 2017, 2017  
108 Ben-David, D. Report card on Israel’s higher education system, Shoresh Handbook 2017, 2017  
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3.1.2 IDF – Israel Defense Forces 

Less than twenty-four hours after the establishment of this new nation, the neighbors 

countries overrun the newborn state of Israel forcing it to protect its sovereignty 

within the territory: to counterattack this threat, the army has been established. IDF, 

the Israel Defense Force, since that day has been the fulcrum of security and of 

technological innovation: it represents a hub for technological inventions with military 

purpose that then develop into civilian implementations: the linkage between R&D 

enhancement of production of innovative defensive solutions and Israel’s chances of 

efficaciously defending itself was clear to the governance109. Thus, females and males 

of 18 years old compulsorily serve their homeland for two or three year, depending on 

their gender: during this period of time, people are driven to the application of 

mathematics, programming and engineering to finalize the realization of equipment as 

well as devices and, once the military service comes to an end, these improvements 

are taken into the civil sphere and stat ups are initiated.   

Several are the motivations why the Israeli Defense Forces have this strong sense and 

proclivity towards innovation. To begin with, several considerations such as the 

relative small size of the country, its proximity with potentially hostile countries as well 

as its reluctance to withstand large casualties and prolonged wars, led Israel foster 

innovative strategic and targeted high tech military technologies rather than the 

utilization of a massive army110.  

Else, in the early stages of this country was essential the need to maintain an 

independent supply of military hardware unrestricted by foreign political restraints 

and by a potential embargo. Else, the aspiration for high ‘military power multipliers’ 

for weapon systems capable of achieving pivotal results in a short time with limited 

losses as well as the need to preserve an acute element of tactical surprise could have 

not be grounded upon imported systems.  

 
109 Hania, N., Transformations in the Israeli Defense Development and Production System, and the 
Contemporary Relevance, The Dado Center Journal, Vol 6,  
110 Peled, D., Defense R&D and Economic Growth in Israel: A Research Agenda, Samuel Neaman Institute 
for Advanced Research in Science and Technology, March 2001 
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In addition, due to the shortage of natural resources thus the inclination of Israeli 

citizens towards high education, the main force that leverages this country’s economy 

as well as defense system is the human capital: the composition of the Israeli 

workforce has a relatively high share of scientists, engineers and hi-tech workers, 

forging an idyllic place for innovation. This phenomena is due to the existence of a 

strong tie between defense-related R&D and universities in Israel trough research 

works commissioned by the Israeli Defense Forces (IDF) and the Ministry of Defense 

(MoD) in academic environment, the presence of governmental funds addressed to 

this bilateral correlation and the contribution of many academic researchers to the 

reserve service in their area of expertise111. This strong bond between military 

environment and academia has produced a workforce that is prone and highly trained 

to deal with digitalization and with this rapidly changing world. Indeed, it has been 

stated that a great amount of soldiers belonging to ‘elite’ technological units in the IDF 

have been recruited into hi-tech enterprises or have founded startups by themselves.  

What is noteworthy noticing is the fact that all these enhancements, technical 

capabilities and knowhow of military technology provided both opportunities and wide 

resources to be converted into civilian applications: to be mentioned are satellite 

communications, USB key and Waze among others.  

 

Since its establishment, governors of the Israeli nation have been keen on the 

necessity of researching and developing in the military sphere and a great amount of 

funds was allocated to defense R&D.  

It has been estimated that during the 80s, almost 65% of the national expenditure on 

R&D was military related, while only 13% was placed towards civilian productions. 

About half of the engineers and scientists active in the industrial sector operated in 

defense industries. What is to be noticed is the disparity of national GDP implemented 

in the defense-related R&D of Israel, which assigned 3.1% of GDP in the 80s, towards 

 
111 Peled, D., Defense R&D and Economic Growth in Israel: A Research Agenda, Samuel Neaman Institute 
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other nations such as USA with a marginal 0.84%, or else UK with a slight 0.58% and 

France with 0.43%112. 

What is to be noticed is the gradual reduction of resources allocated to defense R&D 

during the last three decades: from its peak of 32% occurred in 1975, this index 

dropped to a dramatic 9% in 1999. Despite this degeneration, Israel’s share of assets 

allocated to defense is nevertheless three times higher than that of the US or major 

European countries: these reductions have risen the concern of losing a significant part 

of the driving force to technological development in a variety of disciplines such as 

computing, communication and aviation. 

Nevertheless, these reductions in military spending were accompanied by profound 

structural changes and jointly with substantial improvements in the R&D capabilities of 

the business sector. Although the considerable and substantial amount of government 

R&D investments in accelerating the development of effective weapon system made in 

the past have contributed to enhancing the development of high-tech capabilities in 

the private sector: nowadays is evident that the involvement of the government is no 

longer required for generating and retaining these competences113.  

 

 

 

3.1.3 Government 

Israel is considered a prominent innovation hub, boasting outstanding entrepreneurial 

spirit, widespread investing in business sector R&D, advanced scientific research and a 

matured venture capital scene114.  

Thus, fundamental for this pioneering and groundbreaking environment is the 

indispensable support of the Israeli government, who is relentlessly providing support 

and promulgating ad hoc policies to enhance this thriving ecosystem. Therefore, in 

order to provide an effective and efficient setting, the State of Israel has founded the 

 
112 Peled, D., Defense R&D and Economic Growth in Israel: A Research Agenda, Samuel Neaman Institute 
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Israel Innovation Authority, an independent publicly agency providing practical 

instructions regarding initiatives, funding platforms and useful support to local and 

international businesses. This includes Israeli companies pursuing new markets 

abroad, traditional factories seeking to merge innovative and advanced manufacturing 

into their businesses, as well as early-stage entrepreneurs, mature companies evolving 

new products or manufacturing processes, academic groups looking for conveying 

their ideas to the market, global corporations intent in collaborating with Israeli 

technology115. 

The Israel Innovation Authority developed a diversified internal strategy providing a six 

primary innovation divisions, that namely are Startup Division, Growth Division, 

Technological Infrastructure, International Collaboration, Advanced Manufacturing 

and Societal Challenges. 

The Startup Division provides unique tools to support the early developmental stages 

of technological initiatives at the pre-seed or initial R&D stages hence helping 

transform their ideas into reality while reaching noteworthy funding milestones. 

The Growth Division operates a wide variety of incentive programs that abet hi-tech 

companies in the sales growth stage as well as mature hi-tech businesses that employ 

growth channels based on technological innovation and/or seek support in funding 

innovative R&D. 

The Technological Infrastructure Division spotlights on funding applied R&D 

infrastructure, endorsing research in academia, technology transfer, leveraging R&D 

for Dual Use Technologies, interchange of knowledge and experience and developing 

of cutting-edge innovation by an integrated group of researchers from academia and 

industry. 

The International Collaboration Division is reliable for coordinating international 

collaboration in innovative R&D knowledge and technology between Israeli companies 

and counterpart parties abroad, thus offering numerous competitive advantages for 

the Israeli industry in the international market. 

 
115 https://innovationisrael.org.il/en/contentpage/israel-innovation-authority 
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The Advanced Manufacturing Division emphases on promoting the implementation of 

R&D and innovation processes in enterprises in the manufacturing sector in order to 

bolster their global competitiveness and improve productivity and efficiency across a 

variety of industrial divisions. 

The Societal Challenges Division focuses on enhancing the efficacy and quality of public 

sector services, as well as augmenting social welfare and quality of life through 

technological innovation116. 

 

Starting from 2018, the Innovation Authority emphasized the importance on the 

development of domestic economy of technology pilots primarily steered at Israeli 

sites. With pilots is intended the trial of a prototype in an environment that feigns the 

target market, testing the feasibility of a technology gathering analytics and values 

regarding this new implementation.  

The pilot phase is the most delicate and critical phase and many regulatory obstacles 

can occur during the market penetration and commercialization and often  a variety of 

obstacles hinder pilot performance. These obstacles are exceptionally notable in highly 

regulated fields such as transportation, infrastructure, healthcare, energy, and 

environment: removing these obstacles is crucial in order to help startups advance to 

growth phases.  

The objective of the Authority is specific: intensify the economic value that high-tech 

industry produces for Israel while supporting young companies mature into complete 

and established companies in Israel. 

The track operates in cooperation with over ten government entities. As such, it 

suggests the intrinsic benefit of conducting pilots in Israel: high-tech companies are 

granted a boost for growth and the resident economy is exposed to innovative 

technologies for improved performance. Collaboration with a variety of regulators 

extends companies’ access to a wide range of pilot sites, and enables them to 

demonstrate innovative technologies while adhering to regulation requirements117.  

 

 
116 https://innovationisrael.org.il/en/contentpage/israel-innovation-authority 
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A study steered by Prof. Shaul Lach of the Hebrew University118 inspected the impact 

of government support of R&D in the business enterprise segment. What is 

noteworthy noticing in this research is that the direct result of governmental support 

in R&D lays on the creation of a superior value, almost double or even triple, of new 

research  than the amount of the initial governmental grant, even in the industrial and 

software markets. Subsequently, the study specified that governmental support 

creates an added value to the industry which is five to ten times higher than the 

governmental investments: these investments do not outdistance private investors, 

rather generates a significant and separate addition to the Israeli R&D119. 

 

 

 

3.1.4 R&D 

There is a reason why multinationals have this strong tie with Israel. First of all, it is not 

just the stable-yet-dynamic economy, the high quality academic research, the 

widespread innovative culture or Israel’s prominent ecosystem. It’s the combination of 

all these factors that makes Israel ideal for R&D efforts, in all fields of businesses120.  

The gross domestic expenditure on R&D is outlined as the total spending (current and 

capital) on R&D carried out by all domestic businesses, research institutes, university 

and government laboratories in a country, including R&D funded from abroad, but 

excluding domestic funds for R&D performed outside the national economy121.  

Israel's expenditure on R&D as a percentage of its GDP has scored as the highest in the 

world since 2000, and has been recently slightly surpassed by South Korea with 4.553% 

of the national GDP invested in R&D.  

As it is noticeable from the graph, R&D expenditures waxed and waned in the first five 

years of the new millennium and in the time period between 2005 and 2007 this 

 
118 Lach, Saul & Neeman, Zvika & Schankerman, Mark, 2017. "Government Financing of R&D: A 
Mechanism Design Approach," CEPR Discussion Papers 12199, C.E.P.R. Discussion Papers. 
119 https://innovationisrael.org.il/en/contentpage/strategy-and-policy 
120 Ministry of Economy and Industry. State of Israel., R&D. Investment models in Israel, 2018 
121 OECD (2019), Gross domestic spending on R&D (indicator). doi: 10.1787/d8b068b4-en (Accessed on 
25 May 2019) 
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expenditure surged, passing from 4.052% in 2005 to a significant 4.428% of domestic 

GDP invested in research and development in 2007. Subsequently, as the crises 

occurred in a length of time of 3 years this index dropped of 0,488%, declining from 

4.428% to 3.940%. From 2010 the percentage of gross domestic spending committed 

at R&D fluctuated reaching in the past year the historic highest peak with 4.545%, far 

beyond the 2.368% recorded by the total of OECD countries.  

 

 

      Figure 3.1 – GDP on R&D between 2000 and 2018. Red line: Israel; Black line: OECD total122 

 
 
The bourgeoning Israeli startup panorama is one of the leading elements in the 

formation of fruitful R&D centers: many investing companies such as Google, Apple, 

Facebook and HP to name a few, due to this vibrant and positive environment, 

establish in Israel R&D center for the global company. Currently, there are some over 

350 R&D centers in Israel wrought by leading worldwide companies such as Intel, 

Microsoft, IBM and eBay123. 

 
122 OECD (2019), Gross domestic spending on R&D (indicator). doi: 10.1787/d8b068b4-en (Accessed on 
25 May 2019) retrieved from: www.data.oecd.org/rd/gross-domestic-spending-on-r-d.htm#indicator-
chart 
123 Ministry of Economy and Industry. State of Israel., R&D. Investment models in Israel, 2018 
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Due to the impact of R&D centers on domestic economy, the Israeli government 

proposes a series of incentives through the Israel Innovation Authority, the ministerial 

office in charge of fostering development of industrial R&D within the State124, for the 

institution of new R&D hubs: this authority administers and approves the grant 

programs as well as tax benefits for eligible companies.  

Typologies of R&D grants are recapitulated in the table below.  

 

 Typology Financial grants Obligations 

Industrial R&D 

The R&D fund Israeli companies 

from all industry 

sectors, wishing to 

develop or upgrade 

products or 

manufacturing 

processes 

20%-50% of approved 

R&D programs. In 

geographical areas 

designated as National 

Priority Areas (NPAs) 

the benefit can reach 

60%. 

company is required to 

pay royalties when a 

government assisted 

R&D project results in a 

commercially successful 

product 

Large Companies’ 

R&D Centers in 

Israel’s Periphery 

Israeli companies 

that wish to set up 

an R&D center in 

Israel’s periphery, 

and have annual 

sales of more than 

$100 million in 

Israel 

multi-annual (24- 36 

months) support of 

65%-75% for their 

R&D centers’ 

approved expenses 

project is profitable, 

royalty payments must 

be paid 

Generic R&D 

Program (Long Term 

R&D Support) 

Israeli companies 

with annual sales of 

more than $100 

million and with 

R&D budget in 

Israel that exceeds 

$20 million or 

alternatively more 

than 200 R&D 

employees in Israel 

financial support of up 

to 50% of their 

approved R&D 

expenses 

No royalty payments are 

mandated 

International Cooperation in R&D 

Global Enterprise 

R&D Collaboration 

Framework 

multinational 

corporations (MNC) 

must have annual 

conditional grant 

ranging between 20%-

50% of the approved 

not required to pay 

royalties 

 
124 https://innovationisrael.org.il/en/contentpage/israel-innovation-authority 
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revenues exceeding 

$2 billion,significant 

investment in R&D, 

and worldwide 

presence 

development budget 

Multinational 

Corporations’ 

Project Centers in 

Traditional Industry  

The target 
companies are 
Israeli companies 
and MNCs which 
collaborate on a 
R&D project. The 
MNC must have 
annual sales of 
more than $2.5 
billion and must be 
from the low or 
medium technology 
sector 

The financial support 

for qualified 

companies will differ 

between projects 

No royalty payments are 

mandated for the MNC 

Cooperation with 

Countries and 

Regions 

Bi-National Funds  

with US, Canada, 

South Korea and 

Singapore.  

Nations contribute a 

predetermined sum to 

support cooperative 

scopes 

 

Bilateral fund of 

Multinational 

Companies in Israel 

cooperation 

between Israeli and 

foreign companies 

support of up to 50% 

of the approved 

project budget 

 

European Union 

R&D Programs  

The current 

program “Horizon 

2020” began in 

2014 and will end in 

2020. 

 

  

MAGNET Industry Academia R&D Cooperation 

MAGNET Consortia formation of 

consortia made up 

of industrial 

companies and 

academic 

institutions 

Industrial companies 
are granted up to 66% 
of their approved 
budget and academic 
institutions are 
granted up to 80% for 
a time period from 
three to five years  

No royalty payments are 

mandated for this 

program 

MAGNETON Israeli industrial 

companies wishing 

grant of up to 66% of 

the approved budget 

No royalty payments are 

mandated 
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to receive new 

technologies from 

academia  

Technological Incubators 

 The incubator is 

operated by a 

licensee approved 

by the relevant 

Israel Innovation 

Authority 

committee. The 

licensee invests 

only 15% of the 

project budget (the 

state invests the 

remainder) 

full financial support 

(approx. $500,000 – 

$750,000) 

Support to be repaid to 

the government only 

upon generation of sales 

  

Table 3.2 – Typologies of R&D Grants provided by the State of Israel125 

 

 

 

3.1.5 Incentives for early stages enterprises 

Essential for a country to develop a cutting-edge environment in which the 

development of new technological solutions is the core of its national economy is the 

promotion of unique tools to support early stages business with high-tech initiatives. 

For this reason, the State of Israel has developed a support apparatus whose aim is to 

assist entrepreneurs and early stage companies in developing their business concepts 

at their pre-seed or initial stages, evolve the viewpoints into a solid and tangible 

output reaching meaningful milestones for the development of the startup.  

These incentives programs have been developed bearing in mind the necessities and 

requirements of early stage startup companies as well as pre-seed entrepreneurs126.  

Six are the program addressed to initial phases companies, that namely are: Tnufa 

Incentive Program, Incubators Incentive Program, Early Stage Incentive Program, 

Young Entrepreneurship Incentive Program, Renewable Energy Technology Center and 

 
125 Ministry of Economy and Industry. State of Israel., R&D. Investment models in Israel, 2018 
126 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
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Angels Law. Each of these programs are tailored made to satisfy needs of differently 

minded entrepreneurs with specific needs and peculiar ventures.  

To begin with, the Tnufa127 Incentive Program is addressed to unexperienced 

entrepreneurs whose aim is to formulate an innovative technological concept by 

reaching the R&D phase, granting access to fund raising for a consequential stage of 

elaboration and commercialization.  

Secondly, the Incubators Incentive Program128 is aimed at aiding entrepreneurs who 

wants to create and establish a startup from scratches. The program then would 

establish the venture in an incubator which provides technological, administrative and 

business backing until the business matures a marketable product. Incubators are 

chosen through competitive processes for a license stage of eight years and are 

disseminated all across Israel.  

Thirdly, the Early Stage Incentive Program129 is proposed to startup companies that are 

developing a tech output with the willingness to penetrate the market by fostering 

investments from the private sector. In order to meet the necessities of a great variety 

of entrepreneurs, this program has developed into three different sub-branches: 

standard program, minorities program, and orthodox program. 

Fourthly, the objective of the Young Entrepreneurship Incentive program130 is to train 

the future generation of hi-tech entrepreneurs in Israel, fostering the progression to a 

massive digitalization. To make this possible, this one year program operates with 

organizations that educate and embolden young talents with a special aptitude 

towards business and entrepreneurship.  

In fifth place, the Renewable Energy Technology Center131 buttresses academic 

researches and early stage entrepreneurship whose objectives are to develop into a 

tech venture with the possibility of achieving R&D stages. This center permits the 

access to testing and trials of products that are not already settled but are in need of 

further demonstration and development. This center offers an ideal environment for 

 
127 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
128 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
129 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
130 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
131 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
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researching as it is backed by strategic investors, academic institutions as well as 

government support.  

Lastly, the Angels Law132 is an incentive program that encourages the flow of private 

investments provided by individual investors, called angels. Patrons are given the 

chance to deduct the investment amount for their undercurrent expenses for tax 

purposes. To do so, the company that wants a deduction of the investment in its 

shares to be accepted as an outlay has to obtain authorization from the Authority for 

its R&D expenses: noticeably amended in 2015, this law nowadays provides investors 

in R&D-intensive enterprises a higher amount of certitude. 

Following, a table will clarify the main objectives of these programs providing a 

specification of given grants and of eligible individuals. 

 

 Goal Target Incentives 

Tnufa Incentive 

Program 

Support entrepreneurs 

in proof of concept and 

business feasibility of 

the project 

• Private entrepreneurs 

• New Israeli startup 

companies 

The conditional grant 

provided is up to 85% 

of the approved 

budget, with a 

maximum grant of NIS 

200,000 for a period of 

up to two years. 

The grant funds are 

used for building an 

initial prototype, 

intellectual property 

protection and initial 

business development 

Incubators 

Incentive Program  

Supporting 

entrepreneurs with 

innovative 

technological concepts 

at the initial stage of 

R&D in establishing 

startup companies and 

helping them reach a 

significant fundable 

milestone 

• Private entrepreneurs 

• New Israeli startup 

companies 

Incentive program is 

85% of the approved 

budget with a budget 

limit of NIS 3,500,000 

for a period of up to 

two years. Additional 

grant for a third year in 

accordance with the 

program regulations. 

Supplementary 

investment financing of 

15% of the approved 

 
132 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
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budget by the 

incubator, which 

completes 100% of the 

total budget. No 

financial investment is 

required by the 

entrepreneur 

Early Stage 

Incentive Program 

provide an incentive for 

private investments in 

early stage companies 

in product 

development and initial 

market penetration 

• New Israeli startup 

companies 

• Preferential terms to 

companies held by 

minority/ 

orthodox 

entrepreneurs 

• Early Stage standard 

sub-program is 50% of 

the approved budget 

with a maximum grant 

of NIS 5,000,000 for a 

period of up to two 

years. 

• Early Stage 

minorities/orthodox 

sub-programs is 85% of 

the approved budget, 

with a maximum grant 

of NIS 2,000,000. The 

companies can apply 

for extension in the 

standard sub-program, 

with a maximum grant 

of NIS 5,000,000 for a 

cumulative period of up 

to two years. 

Young 

Entrepreneurship 

Incentive Program 

encourage and educate 

youth for experience in 

entrepreneurship, 

while imparting skills 

that will help them 

integrate into the 

future business world 

organizations that are 

interested in instilling 

basics of 

entrepreneurship and 

innovation for students 

in middle and high 

schools 

Students experience 

the entrepreneurial 

process in practice, 

from the concept stage 

to production and sales, 

supported by dozens of 

prominent 

businessmen from 

various fields who 

mentor and assist 

scholars in developing 

their projects 

Renewable Energy 

Technology Center  

Develop a product 

integrating an 

innovative technology 

that has economic 

potential in the fields of 

renewable energy and 

energy efficiency 

 • Primary sub-program 

Financial support of 

66% of the approved 

R&D expenditures for 

an activity period of up 

to two years. The 

participants in this 

incentive program are 
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exempt from paying 

royalties to the 

Authority. 

• Advanced sub-

program 

Support of 60% or 85% 

of the approved R&D 

expenditures by the 

authority, additional 

financing up to 100% of 

the approved R&D 

expenditures by the 

Center’s licensee for 

activity period of up to 

two years. 

  

Table 3.3 – Typologies of Incentives provided by the State of Israel133 

 

 

3.2 – Digitalization in Israel 

 

Our world is undertaking a radical change towards possibly one of the most significant 

transformations in human history: the digital revolution. Due to digitalization the 

world is mutating, producing radical and fundamental modifications in the entirety of 

domains of human activities accelerating economic, governmental and societal 

processes134. Particularly, the digital world has been designed and dominated by four 

forces known as SMAC – Social media, Mobile phones, Analytics & big data and Cloud 

applications. The  integration of these four technologies have the capability of 

improving operations over a reduced amount of time with a consequential shortage of 

overhead, optimizing time, increasing efficiency and a maximum reach: competitive 

advantage and new opportunities are created135.  

As can be denoted from the table, since 2000 the state of Israel had a rocket increase 

of users able to access the Internet: in that year, only 18.2% of the population could 

surf the web whereas after only 8 years, an additional 55.8% of citizens were granted 

 
133 Israel Innovation Authority, Endless Possibilities to Promote Innovation, 2018 
134 World Bank Group, ICT for Greater Development Impact, June 15, 2012. 
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with an online connection. Since then, this index has gradually grow reaching a 

significant 79.7% in 2018. What is noteworthy noticing is that this trend did not 

occurred in the years 2012 and 2016: despite the progress in the number of 

inhabitants, the internet access was granted only to a small additional amount of users 

and, for this reason, the percentage of penetration of  internet usage has marginally 

lessened compared to the pace of the previous analyzed years.  

 

Year Number of users Population % of the 

population 

2000 1,270,000 6,986,639 18.2% 

2008 5,263,146 7,112,358 74.0% 

2012 5,313,530 7,590,758 70.0% 

2015 5,928,772 7,935,149 74.7% 

2016 5,941,174 8,174,527 72.7% 

2018 6,740,287 8,452,841 79.7% 

 

Table 3.4 – Table of Internet access in the State of Israel 2000-2018136 

 

Riding this wave of digitalization, the State of Israel has implemented several programs 

whose aim is to ensure advancements in its economic and hi-tech wealth by granting 

access to digital possibilities to all segments of its variated society, empowering 

individual but simultaneously narrowing social, economic and geographic 

discrepancies.   

Due to its high rate of innovation fostered in its boundaries, Israeli citizens are 

perceived as ‘early adopters’ of technologies and digital services137, offering a 

qualitative basis for the integration of digital services: thus, are all the different 

segments of this population adopting digitalization equally  in their lives? 

What is worth noticing is that the digital literacy, the set of technical skills for the 

utilization of a computer and the access to the internet, among the society of the State 

 
136 https://www.internetworldstats.com/me/il.htm 
137 Ministry for Social Equality, The Digital Israel National Initiative: The National Digital Program of the 
Government of Israel, June 2017 
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of Israel is enormously uneven, with the consequence that the nation results as  

‘digitally divided’: conservative fringes of the population as well as geographic 

periphery suffer from less access to end-user equipment and from an absence of 

digital and technological skills. With ‘digital gap’ is intended the differences implied 

from the adoption of technology advancements created between workers with 

different skills levels: globalization has affected the assumption of novel technologies 

in a way that workforces are not prone to embrace them or else they may be penalized 

due to the inability of implementation138. What is to be said is that one of the main 

reason of this socioeconomic inequity of technology resources distributions is to be 

addressed to high rates of conservatism, lack of interest in the digital revolution that is 

accompanied by an outstanding fear in the adoption of tech novelties. In addition, due 

to these motivations, the digital gap sharpens socio-economic inequality as richer 

fringes of the population have greater access to the domain of computers granting 

them a relative advantage in accessing the educative sphere, scaling up the cultural 

environment as well as the employment ecosystem139.  

To uphold this statement, this graph below demonstrates how the digital divide is 

directly proportionate to a social and economic breach, reflecting the presence of 

disparities and inequalities140.  

 

 
138 OECD, An Overview from Growing Income Inequalities in OECD Countries: Main Findings, 2011. 
Retrieved from https://www.oecd.org/els/soc/49499779.pdf 
139 Katz, Y. Technology, Society and the Digital Gap. Advances in Applied Sociology, 9, 60-69, 2019. 
Retrieved from https://doi.org/10.4236/aasoci.2019.91005 
140 Ministry for Social Equality, The Digital Israel National Initiative: The National Digital Program of the 
Government of Israel, June 2017 
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 Graph 3.5 – Percentage of Internet Usage by population Segments 

About one third of the Israeli population does not have knowledge regarding access to 

the internet: this segment is mostly composed by Haredi Jewish Ultra-Orthodox and 

Israeli Arab, as they take part in different school systems, living generally in different 

cities and not serving in the army contributing to a different outcome of digital 

literacy141.  

As can be denoted from the graph, 1.3 million of the populace is digital illiterate, 

where the 61% is composed by Haredi Jews, 44% by Israeli Arabs and the remaining 

17% belongs to the general population142.  

 

 

Figure 3.5 – Segments of Israeli population that do not have internet access 

 

The ultra-religious or Haredi branch of the population reached one million in 2017, 

representing 12% of the populace, and this fringe is projected to encompass 16% of 

the total population by 2030 constituting, if the growth rate will continue this 

exponential advance, a third of all citizens and 40% of the Jewish population in 2065.  

Haredi are known for living just below the poverty line as they devote their lives to the 

spirituality and to the study of Torah, the Jewish holy book and therefore not working. 

For this reason, they stand out for their cultural segregation and for their coherency of 

 
141 OECD Economic Surveys, ISRAEL, March 2018 
142 Ministry for Social Equality – Digital Israel Bureau, The National Digital Program of the Government of 
Israel, 2018. Retrieved from  http://digital-israel.mag.calltext.co.il/magazine/83/pages/10 
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protecting the principles of Jewish culture from the western culture and habits with 

their iconic modest clothing, the highfalutin education system and the strict policy on 

marriages. Despite their cultural segregation, their unwillingness of serving in the army 

and their detachment to ‘ordinary’ life , they are favorably seen in politics resulting as 

being extremally dominant and influential in steering strategic decisions143. What is to 

be said is that Haredi have the possibility to access the internet but in a very peculiar 

manner: due to not harm the religiousness of Ultra-Orthodox inappropriate content is 

blocked by firewalls and rabbinical bans denoting it as ‘Kosher internet’. 

The digital breach of the Israeli-Arab community is  particularly palpable in the 

workforce: the hi-tech industry encompasses one-twelfth of the Israeli employees, or 

else faintly more than 8% of the entirety of the workforce, nevertheless Israeli Arabs 

compose 20% of the population with only around 1% of the workers employed in this 

sector. Tackling this issue, the Knesset (the unicameral national legislature branch of 

the Israeli government) committee for Arab Affairs sanctioned NIS 20million for a two-

year plan on behalf of the creation of technology parks within Arab towns in the state 

of Israel, as an approach of reducing income gaps between Jewish and Arab Israelis as 

well as boosting local employment144. 

 

 

 

Despite the digital gap that occurs in specific fringes of the Israel society, namely Ultra-

Orthodox Jews or Haredi as well as Israeli-Arab as characterized by high levels of 

conservativism and loathing against innovation and development, the rest of the 

population is prone to the adoption of technological newness and the implementation 

of these in all aspects of life. Central among the issues of the Israeli government is the 

modification of educational curriculum towards the advancements of tech, thus 

universities,  K-12 and kindergartens are keeping abreast with modernization adapting 

 
143 Katz, Y. Technology, Society and the Digital Gap. Advances in Applied Sociology, 9, 60-69, 2019. 
Retrieved from https://doi.org/10.4236/aasoci.2019.91005 
144 Solomon, S. The Blooming of the Desert: Key Stages of Israel’s Economic Growth. Times of Israel, 2018. 
Retrieved from https://www.timesofisrael.com/hold-for-wed-5-pm-the-growth-of-israels-economy-a-
timeline/ 
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didactics to this new frontier  and opening learning possibilities that were 

inconceivable in the past practice: education becomes learner-centered and tailored to 

his or her necessities, curiosities and shortening distances.  

One pioneer in this didactic transformation is the Be’er Sheva tech kindergarten: 

opened in October 2015 in the Negev desert region in south Israel, it is the first science 

nursery school outfitted with cutting-edge computer equipment, Lego sets that 

stimulates the inventiveness of developing motor skills, robotics as well as activities 

apt to arouse aeronautics significance. Proposing more than 300 hours145 of science 

training each year, the kindergarten’s purpose is to engender curiosity in STEM 

subjects from an early age introducing kids to the importance of hard sciences such as 

chemistry, physics, robotics and astronomy jointly with instilling in them an openness 

towards learning and researching training from a young age the necessary skills to 

stand out in the future working environment where engineering, mathematics, science 

and technology would be the key elements to succeed in this highly ground-breaking 

ecosystem146.  

The project has been activated by Beit Yatziv, an educational and communal 

institution147 based in Be’er Sheva that among its activities promotes science 

education programs for about 40,000 elementary school scholars throughout Israel in 

collaboration with the municipality148 so, what is to be said is that this tech 

kindergarten is not a stand-alone venture, instead it is a project that the Israeli 

Ministry of Education aims to broadly implement in the entirety of the country.  

In the Israeli educative landscape, two are the methods of implementing Education 

Technology in didactic and corporate institutions: thus, the aim of next section is to 

illustrate the two methods making a comparison.  

 

 

 

 
145 https://www.jpost.com/Business-and-Innovation/Tech/Pioneering-scientific-technological-
kindergarten-opens-in-Beersheba-426256 
146 https://www.timesofisrael.com/israel-opens-first-ever-high-tech-kindergarten/ 
147 https://www.beityatziv.com/en/about/ 
148 https://www.israel21c.org/scientific-technological-preschool-opens-in-israel/ 
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3.3 – Implementation of EdTech in Israeli educative institutions 

 

As previously pinpointed, the adoption of technology in the teaching-learning 

environment is a key issue nowadays but, despite the imposing potential of this 

employment in the didactic as well as corporate ecosystem, the implementation is still 

frowned on: obstacles, skepticism and suspicions are the most common feelings 

experienced by professionals who are faced with the urgency of assumption.  

The main obstacle that does not allow an integral employment lays on a bureaucratic 

gap that usually occurs between policy makers and implementers, namely 

headmasters, teachers and department heads: generally these parties have different 

mindsets and dissimilar idea regarding developing innovation, though the fear of the 

unknown and enmity towards technology result treacherous and  may dwindle the 

willingness of changing.  

What has emerged from quests and researches on the funnel of technology 

implementation is that it is generally the result of a top-down procedure imposed by 

policy makers who did not take in account necessities and cooperation of the didactic 

faculty. This kind of development causes radical mutations in the teaching-learning 

environment transforming an already precarious ecosystem dominated by sharp 

norms and practices where embracing novelties often represent coping with resistance 

of the parties and an inherent sense of fear of failure.  

Additionally, another emerging problematic lays on the fact that implementation of 

technology in the educative environment is undertaken through pilot programs or else 

by creating ‘islands of innovation’ which usually stick out for not being efficient and 

not embracing the organization in the whole with the result of localized tech 

enhancements that may not effectively modify the organizations values or the basic 

norms. The hope lays on the spreading of these ‘islands of innovation’ in the 

surroundings and bringing about a widespread innovation149. 

 

 
149 Avidov-Ungar, O. "Islands of Innovation" or "Comprehensive Innovation." Assimilating Educational 
Technology in Teaching, Learning, and Management: A Case Study of School Networks in Israel, 
Interdisciplinary Journal of E-Learning and Learning Objects, Volume 6, 2010 
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Moreover, fundamental for a positive and approving employment of technology is a 

constructive and encouraging ambience: these development values are to be culturally 

encompassed by all levels of the social milieu such as bodies inside and outside the 

school or university, educators, local authorities and policy makers, inspectors, 

technology providers as well as superintendents and the board of Ministry of 

Education150. As previously mentioned a cultural openness towards technology is a 

fundamental factor for a virtuous implementation, in this regard three are the 

echelons of organizational culture to be taken under consideration, namely external 

culture, values and basic assumptions. The first to be pondered is external culture, or 

else anything that is heard, felt and seen; secondly values are the collection of 

acknowledged perceptions within the organization concerning desired behaviors and 

lastly basic assumptions reflects the fundamental values upon which the organization 

has been shaped151.  

 

 

Israel has historically been pioneer in the adoption and creation of new technologies 

and in the implementation of early stage Education Technology and precisely in this 

country two patterns of adoption called ‘island of innovation’ and ‘comprehensive 

innovation’.  

 

 

 

3.3.1 Island of Innovation 

With ‘island of innovation’ is intended the involvement of a limited amount of 

homogeneous users, both teachers and learners, that are involved in the tech 

implementation and this kind of enhancement is circumscribed to a particular task or 

 
150 Avidov-Ungar, O. "Islands of Innovation" or "Comprehensive Innovation." Assimilating Educational 
Technology in Teaching, Learning, and Management: A Case Study of School Networks in Israel, 
Interdisciplinary Journal of E-Learning and Learning Objects, Volume 6, 2010 
151 Avidov-Ungar, O. "Islands of Innovation" or "Comprehensive Innovation." Assimilating Educational 
Technology in Teaching, Learning, and Management: A Case Study of School Networks in Israel, 
Interdisciplinary Journal of E-Learning and Learning Objects, Volume 6, 2010 



 

 81 

subject and the overall accomplishment does not considerably affect the other strata 

of the organizational culture. In this case the technological development causes a what 

is called “first degree change” in which a feeble mutation occurs varying certain factors 

in the organizational system but only in the surface, without undermining the overall 

values in which the company is built on152.  

Generally, this type of implementation arises from pilot project or else a specially 

chosen framework of individuals such as schools in a predefined community or 

embracing a peculiar teaching method, specific subject of study or particular age 

group.  

The choice of the ‘Island of Innovation’ stems from a conservative approach that aims 

at a gradual insertion of innovation without producing too many repercussions or rapid 

systemic changes to the organizational culture. It is also to be taken under 

consideration that due to the complexity and the expense of EdTech implementation, 

multiple organizations opt as first attempt to employ the Island of Innovation in the 

belief that will facilitate controlled, gradual and regulated implementation during 

which these islands will diverge into their surroundings and lead to a widespread 

innovation. The conjoint supposition among theorists of this subject lays on the thesis 

that this model is seen as a model for the entirety of the organization, allowing 

innovation to spread and turn into an ample embracing project153. 

One example of projects belonging to this type of model can be the introduction of 

MOOCs (Massive Open Online Courses) in a certain class to verify the effectiveness of 

the learning path.  

 

 

 

 

 

 
152 Avidov-Ungar, O. "Islands of Innovation" or "Comprehensive Innovation." Assimilating Educational 
Technology in Teaching, Learning, and Management: A Case Study of School Networks in Israel, 
Interdisciplinary Journal of E-Learning and Learning Objects, Volume 6, 2010 
153 Avidov-Ungar, O. Eshet-Alkalay, Y. Islands of Innovation: A critical analysis of a model for innovation 
implementation in school systems, Adult Education in Israel, n. 13, 2014 
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3.3.2 Comprehensive Innovation 

Through the implementation of the ‘Comprehensive Innovation’ model, the innovation 

will permeate at least half of those learning or teaching in the organization, 

subsequently spreading to the entirety of the corporation. 

This execution of innovation leads to the so-called “second degree change” 

undermining considerably values, culture and basic assumptions of the institution: the 

metamorphosed teaching-learning environment will convert into a value-laden 

ambience. 

This model derives from the postulation that the implementation of whichever 

innovation necessitates a profound change in the organization’s basic assumptions and 

the construction of a newfangled worldview: thus, participants to the implementation 

of this model result more heterogeneous due to the all-encompassing nature of the 

form154.  

Hence, while the Islands of Innovation model is frequently fulfilled with a mutation 

within the present organizational configurations, in the comprehensive model the 

technology is alleged as leading a global change in the organizational culture as well as 

in the organizational-educational culture155. 

The implementation of the Comprehensive Innovation model represent a turning point 

in the educative environment: the role and duties of the teachers will radically mutate 

as well as the architectural structure of the building would mutate as special 

requirements and different needs will arise.  

 

 

Following, a table illustrating comparisons of the two models through parameters of 

organizational change.  

 

 

 
154 Avidov-Ungar, O. Eshet-Alkalay, Y. Islands of Innovation: A critical analysis of a model for innovation 
implementation in school systems, Adult Education in Israel, n. 13, 2014 
155 Avidov-Ungar, O. Eshet-Alkalay, Y. Islands of Innovation: A critical analysis of a model for innovation 
implementation in school systems, Adult Education in Israel, n. 13, 2014 
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parameters of organizational change 
Islands of Innovation 

Model 

 

Comprehensive 

Innovation model 

 

Goal of change  

 

– Improvement of existing 

structures;  

– changes in behavior, 

language and symbols  

 

– Overall change in 

organizational culture;  

– a new structure based on 

new values and worldview  

Depth of change  

 

Innovation encompasses 

only a small part of the 

members learning and 

teaching in the 

organization  

 

Innovation encompasses at 

least half of the members 

learning 

and teaching in the 

organization  

 

Type of change  

 

Conservative approach; 

innovation leading to 

changes defined as first 

degree  

 

A systemic approach; 

innovation leading to 

changes defined as second 

degree  

 

Focus of change  

 

Innovation is focused on 

specific content or a 

specific task  

 

Innovation involves most 

components of the 

organization with direct 

implications for the values 

and worldview of the 

organization  

 

Structural features  

 

An operational change of a 

particular parameter 

within the organizational 

system without changing 

any of its definitions; 

the innovation has 

no significant impact on 

other levels of the 

organizational culture.  

 

A change in the features 

and definitions of 

the organization that 

becomes of essential value, 

one that directly affects 

role variables and creates a 

’new culture’  

 

Principal implementers  

 

A particular, unique, 

homogenous ‘audience’  

 

An ‘audience’ with a broad 

population that is varied 

and heterogeneous  
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Organizational culture 

components 

Innovation involves mainly 

the level of characteristics 

and behaviors.  

 

Innovation encompasses 

all layers of the 

organization including 

values and basic 

assumptions  

 

Table 3.6 - Comparison of the Islands of Innovation and Comprehensive Innovation models through       

                    parameters of organizational change156 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
156 Avidov-Ungar, O. Eshet-Alkalay, Y. Islands of Innovation: A critical analysis of a model for innovation 
implementation in school systems, Adult Education in Israel, n. 13, 2014 
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Chapter 4 

EdTech in Tel Aviv University – the state of advancement 

 

“The official capital of Israel is Jerusalem.  
But the capital of Startup Nation,  

in terms of entrepreneurship and creativity, is Tel Aviv.  
And what is the seat-of-government of Startup Nation?  

It’s Tel Aviv University! 157” 
 

Ronnie Chan 
Hong Kong businessman and Tel Aviv University honorary doctor 

 
 

4.1 – Tel Aviv University, an ever-changing institution 

 

From its very inception, the Zionist movement viewed the establishment of the Jewish 

entity in the Middle East not only as a political enterprise but also as a cultural 

initiative. In 1880’s, since the beginning of Aliyah movement, from Hebrew ה  ֲעִליָּ

literarily meaning “ascent, rise” the movement that still nowadays promotes the 

immigration of Jewish people in Israel that is also known as Law of Return158, people 

understood the significance of instilling in this newborn country the importance of 

education. In this time period, when inhabitants were less than 70,000, the presence 

of tertiary education was crucial and Technion in Haifa and Bezalel in Jerusalem were 

promoting culture and innovation.  

In 1930s, as the country was piling up with a rapid evolvement and an outstanding 

growth of human capital, visionary governing people foresaw the necessity of creating 

a newfangled tertiary education institution to forge these new minds. As the central 

region of what would be called Israel was hurriedly developing and the population was 

tremendously increasing, the then mayor of Tel Aviv Meir Dizengoff established during 

 
157 https://english.tau.ac.il/vision/2018_bog_first_assembly_speech_klafter 
158 https://www.nbn.org.il/what-is-aliyah/ 
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the British period two post-secondary education facilities: the Biological-Pedagogical 

Institute and the School of Law and Economics, starting laying the foundation of a 

forthcoming university. 

Immediately after the establishment of the newborn State, another wishful thinker 

energetically campaigned for the institution of a second university to be located in Tel 

Aviv: Haim Levanon, Deputy Mayor of Tel Aviv in the early 1950s decided to transform 

the Schools beforehand mentioned into an Academic institute which would 

subsequently form the “core of a future university159”, head counting 24 students 

enrolled in the first year.   

The year that marked a turning point in the progression of Tel Aviv University was 

1954: in this year the Sourasky university library, possibly the biggest library in the city, 

was founded, the Academic Institute of Jewish studies was inaugurated, novel study 

paths were released, a teaching faculty was molded, workshops facilities and 

classrooms were built. From this moment on, the newfound institution began 

magnetizing scholars, researchers and scientists from all over the world, fascinated by 

the pioneering milieu and the groundbreaking conditions of this realm.  

For the figure of rector of the spanking university a longsighted person had to be 

identified, this role relapsed on a professor of  Latin American Sociology at Columbia 

University160 and entrepreneur who had experienced business ventures in America and 

Mexico and subsequently served as Board of the Hebrew University: Dr. George 

Schneiweis Wise. Active Zionist playing a major role in several development projects in 

Israel161, he was given the authority as President empowering the promotion of Tel 

Aviv University’s interests on both academic and administrative spheres, recruiting 

exceptional new faculty members, coordinating and promoting found-raising activities, 

generating long-lasting bonds with global prestigious institutions thanks to his wide-

ranging personal relations with international state of heads: he elevated the prestige 

of the establishment raising worldwide recognition. 

 
159 https://english.tau.ac.il/tau_history 
160 https://www.jta.org/1951/10/29/archive/george-s-wise-to-head-american-friends-of-hebrew-
university 
161 https://www.nytimes.com/1987/07/03/obituaries/george-s-wise-dead-led-tel-aviv-university.html 
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A milestone in the life of the university occurred in 1964 when, soon after a 

reorganization of the faculty structure that imbibed full professors and associates in 

the academic Senate as determined in the University constitution, the first stone of the 

campus located in the north of the city, in Ramat Aviv neighborhood, was laid on 

November 4162. This day, attended by the highest political authorities from the Knesset 

(the Israeli parliament), State President Zalman Shazar and further prominent figures,   

marked the beginning of a new epoch in which Tel Aviv University became a leading 

Israeli higher education institution, efficaciously succeeding in providing the finest 

education to thousands of students: from pioneering research to life-saving 

technology, Tel Aviv University still nowadays is molding the forthcoming of Israeli 

society by engendering alumni that befitted tomorrow's educators, managers, leaders 

and  innovators163. 

Necessary to the maintenance of this academia was a robust financial base: for this 

reason, Rector George Wise had the clairvoyance of forming an International Board of 

Governors whose formation was composed by figures coming from the academic 

sphere as well as the business domain: the scope of this panel was getting public 

financial support and private donations from international philanthropists.  

Still nowadays the donation system is still prominent and, in this instance, Tel Aviv 

University has identified five areas in which its research and development is globally at 

the forefront of exploration and it is imposing for accelerating breakthroughs: nation’s 

development, sustainability, societal issues, health and wellness, culture.  

This donations system is a mean to the academic success of Tel Aviv University’s 

scholars and students: up-to-date, commodious, advanced facilities, resources and 

equipment are acquired through generous international donations from ‘friends’ of 

the university whose purpose is to instigate curiosity, foster brilliance and initiate 

exciting disruptive idea of future generations. This global donation campaign 

represents a fundamental linkage with international patrons, creating unique 

opportunities and novel challenges for both university faculties’ as well as students: for 

 
162 https://english.tau.ac.il/tau_history 
163 https://english.tau.ac.il/giving 



 

 88 

the past sixty years the university was given a billion dollars in order to boost 

researches imposing internationally with its change-making function in just one 

decade164.  

Following, in the 1970s Tel Aviv University opened two additional faculties: the Iby and 

Aladar Fleischman faculty of Engineering and the David and Yolanda Katz faculty of the 

Arts. With nine faculties in total, the establishment reckoned 12,000 students: in this 

time period the main goal of the university was achieving national and international 

acknowledgement and recognition as a leading institution. Objectives set by the 

founders were about to be accomplished such as dwelling in a permanent campus, 

being globally recognized for experimentation and investigation in multiple subjects, 

having high didactic standards and ameliorating its instructional facilities165. One 

crucial role that Tel Aviv University played is expanding the community initiatives: with 

the name ‘Jewish Diaspora’ is intended the physical dispersion of Jews through the 

planet earth166 designating the community of Jewish people living outside their shared 

motherland of origin or ancestry but conserving active acquaintances with it167 

identifying a vivid referral to  philosophical, religious and eschatological issues. 

Between the end of the nineteenth century and the early twentieth century the Zionist 

movement, led by political activist Theodor Herzl,  promoted the homecoming to 

Palestine as well as the establishment of a Jewish independent state. Jews from all 

over the world found themselves fronting several hostilities such as the raising 

inducement of assimilation and integration into secularizing host countries, jointly with 

the awkward defection of Jew individuals from affiliation into diaspora groups: the 

Zionism movement ensured the continual enhancement and empathize of the Hebrew 

culture and tradition which empowered a diasporic joint action168. Mutually in its 

educational purposes, Tel Aviv University is encouraging Jewish students from around 

the globe to connect themselves with Israel, experiencing interactive studies jointly 

with the occasion of discovering the religious motherland.  

 
164 https://english.tau.ac.il/global_campaign_about_the_campaign 
165 https://english.tau.ac.il/tau_history 
166 https://www.britannica.com/topic/Diaspora-Judaism 
167 http://www.diasporaalliance.org/what-is-a-diaspora/ 
168 https://www.encyclopedia.com/philosophy-and-religion/judaism/judaism/jewish-diaspora 



 

 89 

Tel Aviv University is nowadays the most comprehensive tertiary education institution 

in Israel with over 30,000 students learning athwart nine faculties, 98 departments and 

29 schools across the spectrum of humanities, arts, economics and science169: it is a 

world-renowned university with a distinctive inclination towards visionary dedication 

towards research and development of what would be necessary in this relentlessly 

metamorphosing world. Thus, the university singularizes itself as being one of Israel’s 

leading academic research center engaged in over 5,000 pioneering ventures ranging 

from traditional disciplines to revolutionary spheres such, in example, nanotechnology, 

bio-medical engineering or else bioinformatics. Enlarging and enriching the boundaries 

of our common future through groundbreaking studies, Tel Aviv University annually 

attracts more that 150 leading institutes of both academic and corporate area, 400 

labs and 3,500 ventures developing conjoint projects in diverse area of research170. 

Thanks to these flourishing partnerships and the innate sense of ‘pursuing the 

unknown’171 through breakthrough process and researches, the university has been 

delivering astounding results: amongst all, a prime bio-medical research and teaching 

framework with over 1,400 scientists-clinicians at 17 affiliated medical facilities serving 

over two million patients is achieving brilliant disruptive results. Recently, a nano-

vaccine for melanoma has been acknowledged: thanks to this enquiry, a state-of-the-

art methodology has proven to be successful in thwarting the expansion of melanoma 

in healing primary tumors and metastases that result from this disease172.  

Furthermore, on April, 15 university’s researchers made a major medical 

breakthrough, advancing and enlarging the possibilities of transplanting: a heart has 

been 3D printed with cells and blood vessels. The revolution leis in the fact that the 

cells are taken from a biopsy of the cells owned by the patient and the delivered 

“personalized hydrogel” will serve as ink of the new organ: through this introduction of 

 
169 https://english.tau.ac.il/tau_history 
170 https://international.tau.ac.il/about_tau 
171 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
172 https://english.tau.ac.il/news/nano_vaccine 
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biocompatibility of the material, the risk of rejection from the body will be bypassed, 

jeopardizing the success of this revolutionary treatment173.   

The aim of the university is to fleetingly translate these discoveries into practical 

applications, for this reason academic scientists are teamed up with pharmaceutical 

multinationals such as Johnson & Johnson to develop advanced medical technologies, 

applications and equipment. Moreover, thanks to a dedicated internal center for the 

commercialization of products discovered in the academic environment, the 

technology transfer process is delivered directly at the university. Ramot at Tel Aviv 

University Ltd. has the capability of overseeing the path from laboratories, trough the 

patent protection procedure, the step of licensing the saleable entity and the 

spreading of the innovation throughout the final stage of commercialization174. Due to 

its liability and capability to enact as an effective interface from laboratories to 

multinationals, many venture capitals and players among the industry sector have 

elected Ramot as a unique partner: while students of the Tel Aviv campus are 

stimulated by new researches that will enlarge the boundaries of science, these 

business partners can take advantage by this ‘pursuing the unknown’175 ambiance and 

create groundbreaking solutions to be furtherly implemented in the market. Partners 

such as SanDisk, Neurim Pharmaceuticals Blistex, Tubilux Pharma have been 

bigheadedly collaborating with research laboratories in Tel Aviv, finalizing projects 

alike memory cards, barcode scanners and bacteria-destroying mouthwash. 

These numerous and fruitful collaborations have created so far 65 start-up companies 

jointly with the registration of more than 70 patents per year: to date, 1,200 patents 

have been registered and commercially available nowadays but awaiting of the formal 

recognition are an additional 300176.  

 
173 https://www.israel21c.org/israelis-print-worlds-first-3d-heart-with-blood-vessels/ 
174 https://english.tau.ac.il/ramot_en 
175 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
176 https://english.tau.ac.il/ramot_en 



 

 91 

At this time, in the development pipeline of Ramot are present over twenty-five first-

hand medical treatments and newfangled drugs aiming at alleviating Parkinson, 

Alzheimer, cancer and diabetes177.  

Moved by disruptive thinking, enthused by a continued willingness of broadening the 

barriers of knowledge and stirred by a ‘pursuing the unknown’178 spirit,  Tel Aviv 

University is stimulated by an innate inclination to push the limit of teaching and 

learning by proposing ground-breaking solutions not only in avantgarde research 

activities refined inside scientific laboratories, but also by fostering new ways in which 

learners are exposed to teaching resources and precepts.  

Being established in Israel, Tel Aviv University enjoys the benefits of this proficient 

innovation incitements due to a flourishing and pioneering environment: a widespread 

multiplicity of stimuli is instilled thanks to numerous multinational technological, 

mobility, financial and health-care companies such as Google, Wix.com, CheckPoint, 

Arkia, thriving startups alike Healthy.io that provides at-home urine test and diagnostic 

for kidney disease detection179, succeeding research institutes akin the Weizmann 

Institute of Science, one of the leading international multidisciplinary basic research 

pole in the field of natural sciences plus exact sciences180.  

 

 

 

 

 

 

 

 

 
177 https://english.tau.ac.il/research-main 
178 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
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4.2 – The technological and didactical leapfrogging 

 

Since the establishment of this institution, being foresighted by applying the best 

human advances in the didactic milieu depicted a primary assignment in the fulfillment 

of a ‘pursuing the unknown181’ establishment. Therefore, the pivotal year for the 

implementation of information and communication technologies within the classroom 

environment occurred in 2000 when the Virtual TAU venture was launched. This new 

means was aspiring at furthering and thought-provoking an innovative learning 

process throughout which students as well as instructors would introduce the internet 

in the teaching-learning process,  as a means of  elevating the educative process to an 

equal exchange of information towards the two parties. By implementing this 

procedure, the traditional learning path resulted obsolete and highlighted a lack of 

involvement, contribution and participation182. 

The project of Virtual TAU was a fostering of the adoption of the internet technology 

within the learning environment: by using internet as a channel of fulfilling knowledge, 

the didactic process is enhanced by extending the educational radius, with the result 

that the teaching-learning process is no longer confined inside the classroom but it has 

broadened in unusual external environments. Through this implementation, people 

can access didactic material in the comfort of their home, or while travelling, or else in 

a break while working: in this perspective education results more flexible and adapts 

itself at the requirements of whom is acquiring knowledge, encouraging a path 

through which a multitude of instructors and of students would being able to access 

lectures’ materials contemporarily, enriching the prevailing learning practice183.  

With the extensive use of the internet technology within the whole university, the 

entire campus benefitted from this element so that the academic instruction was 

 
181 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
182 Cohen, A., Soffer, T., Global Conference on Contemporary Issues in Education, GLOBE-EDU 2014, 12-
14 July 2014, Las Vegas, USA: Academic Instruction in a Digital World: The Virtual TAU Case, Procedia - 
Social and Behavioral Sciences 177, 2015 
183 Cohen, A., Soffer, T., Global Conference on Contemporary Issues in Education, GLOBE-EDU 2014, 12-
14 July 2014, Las Vegas, USA: Academic Instruction in a Digital World: The Virtual TAU Case, Procedia - 
Social and Behavioral Sciences 177, 2015 
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noticeably deepened and quality noteworthily improved through the implementation 

of various Information and Communication Technology solutions: as a result, the 

research activity in the  sphere of online education rapidly surged largely contributing 

to the Israeli societal development. 

Back in 2000, Virtual TAU focused on three pillars of implementation: upward and 

offering conceptual and pedagogical models for online learning, supporting and 

assisting users of this newborn e-learning system through workshops, tutorials and 

one-to-one meeting in order to get use to the approaching of this new technology as 

well as research and advancements in the distance learning domain.  

A decade after the implementation of the Virtual TAU platform, to be identified with 

Moodle the open source course management system that help educators construct 

their custom-made learning environment184 (see http://moodle.tau.ac.il), statistics had 

been run and data clearly denote a humongous utilization. As can be denoted in table 

4.1, during the 2012/2013 academic year at Tel Aviv University, an amount of 2,700 

professors enclosed in their courses roughly 500,000 web learning supports and 

materials in considerably more than 6,000 web sites: roughly 90% of the courses 

offered at the university. In this academic year, more than 30,000 learners with 

roughly 2,000 simultaneous student entries, to be added to lectures as well as 

administrative personnel entered the platform approximately 30 million times.  

 

Virtual TAU activities Volume of activities 

Number of courses  6,000 

Number of professors  2,700 

Number of students  30,000 

Annual entrances to Virtual TAU 30,000,000 

Total number of web learning support  500,000 

Number of concomitant student entries  2,000 

Table 4.1 – Statistics of usage of Virtual TAU platform a.y. 2012/2013 

 
184 https://docs.moodle.org/37/en/About_Moodle 
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Due to the accomplishment and success achieved by the implementation of Virtual 

TAU supported by Moodle (see http://moodle.tau.ac.il), it had been designed an 

implementation strategy to be fulfilled trough a careful forethought research and 

development in the distance learning realm. In particular, the implementation 

necessity laid on combining class activities with purely on-line based activities, jointly 

with the willingness of smoothly introducing the concept of distance learning: the 

implementation that allows learners to not be physically present in the educative 

institution. Seven are the main enactments that will be briefly described below185: 

- No.1:  Fully online courses  

Courses where the physical presence of both lecturers and learners is absent and 

the entirety of the course is done without a face-to-face communication. Course 

materials, contents, assignments and items are shared between the two parties 

rigorously online 

 

- No.2: Online exercise repositories 

  The website dedicated to the course serves as a means of online exercise  

  repositories, comprehending evaluations and self-testing with instantaneous  

  responses. In this way, individual learning is made efficient and incisive with a  

  positive inclination towards experiencing education at own pace  

 

- No.3: Case studies 

  Case studies are used by lecturers to have a first-hand experience of the matter  

  analyzed throughout the course: instead of opening a physical constructing debate  

  on the offered case, the discussion is accomplished online with an useful referral  

  to web links and further materials 

 
185 Cohen, A., Soffer, T., Global Conference on Contemporary Issues in Education, GLOBE-EDU 2014, 12-
14 July 2014, Las Vegas, USA: Academic Instruction in a Digital World: The Virtual TAU Case, Procedia - 
Social and Behavioral Sciences 177, 2015 

http://moodle.tau.ac.il/
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- No.4: Distant laboratory use 

  Software and hardware apparatuses being habitually physically present in the  

  laboratories, are provided in the web site of the course throughout a remote  

  access 

 

- No.5: Databases 

  The website of the course represents a systematized collection of graphical as well  

  as textual data jointly supplemented with metadata 

 

- No.6: Online assignment submission system 

  Assignments, papers and group works are to be submitted through a dedicated  

  online section. Feedbacks and grades are remotely assigned by the grader as well.  

 

- No.7: Simulations 

  Through this interactive learning environment to be found in the website of the  

  course, simulations represent a useful method to assess the knowledge regarding  

  the matter and a useful assistant in assimilate and  comprehend multifaceted  

  practices186  

 

The above mentioned opening towards a shift of education to be fulfilled online has 

opened a variety of possibilities to Tel Aviv University, to be added to a global 

recognition of the capability of being a pioneer in the implementation and adoption of 

technological novelties.  

By intensifying, encouraging and employing virtual education within all parties of the 

Tel Aviv University faculties, innovative academic pedagogical online-based models will 

 
186 Cohen, A., Soffer, T., Global Conference on Contemporary Issues in Education, GLOBE-EDU 2014, 12-
14 July 2014, Las Vegas, USA: Academic Instruction in a Digital World: The Virtual TAU Case, Procedia - 
Social and Behavioral Sciences 177, 2015 
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emerge in order to stabilize the usage of advanced technologies that blends itself with 

the past teaching methods.  

This continuous evolvement and necessity of appliance of brand new technologies 

opened a wave of investigating new methods of instilling knowledge to learners: a 

brand new sphere of addressing education is represented by MOOCs187. With Massive 

Open Online Courses are intended an adaptable and affordable way to assimilate 

novel concepts and idea, to learn newfangled skills and improve a career thorough the 

submission of quality video lectures available for everyone to enroll188. 

In this field of research, Tel Aviv University recently inaugurated an innovation hub 

inside the Ramat Aviv campus entirely dedicated to the creation of MOOCs. Strongly 

supported by the past president of Tel Aviv University, Professor Klafter, TAU Online 

was founded with the objective of redefining the pedagogical vision of the university 

and with the consequential concept of apprising and adapting the learning path 

towards the digital era: in other words, make the academic environment more 

accessible to a larger public and to transform Israeli higher education189. 

Making education more accessible to is the core mission of Yuval Schraibman, CEO of 

TAU Online – Innovative Learning Center: pupils all around Israel are granted the 

possibility to get access to academic contents in order to get involved in the university 

sphere even though they don’t have the age to be part of the institution or else if they 

are from the periphery of the country and the participation of the university life would 

be impossible for them. As Yuval Schraibman said “I want to implant the idea that 

people from disadvantaged areas in the periphery of Israel have the opportunity to be 

remotely part of Tel Aviv University. Of course they can succeed in life even without 

going to the university but I want to be their choice, not our choice. I just want them to 

feel part of Tel Aviv University: the earlier I can implement this idea in their head I 

think, the  better are chances to actually come and be part of the community.”190 

 
187 Cohen, A., Soffer, T., Global Conference on Contemporary Issues in Education, GLOBE-EDU 2014, 12-
14 July 2014, Las Vegas, USA: Academic Instruction in a Digital World: The Virtual TAU Case, Procedia - 
Social and Behavioral Sciences 177, 2015 
188 http://mooc.org 
189 https://en-tauonline.tau.ac.il/about 
190 Appendix 3 
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Enrolling into MOOCs program is the new frontier of being involved in the life and 

prestige of an institution even though the presence of the learner is merely virtual: the 

user has still the possibility to be in touch with the professors tenure of the courses 

and the access to learning material is granted, what may seem missing is the social 

networks and communicational skills that are encouraged during the course of studies. 

Despite this alleged defect of the usage of MOOCs, the newness of this 

implementation lays in the construction and solidification of bonds with other people 

enrolled in the same course: a virtual social network grows in parallel with the “usual” 

physical network created within Tel Aviv University’s campus. In this instance, a 

widespread sphere of learners share different experiences, backgrounds and cultures 

in the comfort of their home bringing people and cultures together and, what is more, 

they represent a level off tool of social disparities as there are no particular 

requirements or qualifications needed to take part to these courses. 

 

A question frequently posed by scientists in the laboratories of Tel Aviv University is: 

how is it going to be the classroom of the future? 

Tel Aviv University is locating itself as a central hub not only nationally but beyond as 

the media lab for education and the Sagol School of Neuroscience in particular is on 

the move for anticipating the future of education and, within their groundbreaking 

laboratories, researchers are trying to translate the future perspectives into present 

actions.  

Minducate and Curiosity Lab are two laboratories that are investigating over the realm 

of Educational Technology and are pursuing innovative, groundbreaking and disruptive 

alternatives to the “usual and old-fashioned” teaching-learning path with the aim of 

fusing together mind and education.  

These laboratories are an original idea developed by foresighted professors of Tel Aviv 

University: they wanted a novel solution to foster research and development in a 

radically new theme to be carried on by PhD as well as post-doctoral alumni.  

Minducate and Curiosity Lab represent a multidisciplinary hub for researchers and 

entrepreneurs coming from a varied background such as neuroscience, cognitive 
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psychology, computer science, engineering, education and management all working 

together creating scientifically validated, game-changing and state-of-the-art teaching-

learning solutions powered by brain technologies. The aim of these groundbreaking 

researches lays in the necessity of understanding cerebral functions striving to breach, 

monitor, modulate  and enhance the capabilities of our brain to learn, comprehend 

and communicate. Various are the typologies of implementation ranging from social 

robots, self-governing portable machineries that are geared to interact with physical 

persons and exhibit social comportments such as identifying, following and backing 

their owners as well as engaging in a dialogue to virtual reality191, from monitoring 

brain activity through Electroencephalography (EEG) or Functional Magnetic 

Resonance Imaging (fMRI) or else Magnetoencephalography (MEG), to engaging the 

mass. 

Gigantic steps have been made in the research field of human brain, revolutionizing 

the understanding and the perception of this subject. Alongside this broadening of the 

cerebral matter, a transversal transformation of the conception of learning reached 

the realm of education: the time has ripened to bring this field from science fiction to 

the classroom.  

Bridging for the first time between academy, industry and the entire education 

community, Minducate, Curiosity Lab and TAU Online, by reaching new horizons of 

research and development in this field, are visionary developing new technologies, 

new tools and new programs for revolutionizing the education world. 

Therefore, providing learning institutions with state-of-the art equipment technologies 

emboldens instructors and learners by giving them access to vibrant new instruction 

and learning apparatuses and, by making lectures more graphical, collaborative and 

hands-on. Innovative learning items such as student response system, online 

communication tools and other advanced technologies, when properly deployed and 

fully leveraged, assist students advance the necessary 21st century technological 

 
191 KPMG, Social Robots, 2016’s new breed of social robots is ready to enter your world, 2016 
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services necessary to flourish in college, graduate school and the comprehensive 

workforce192. 

 

 

4.3 – Pursuing the Unknown 

 

Tel Aviv University is proudly indorsing interdisciplinary solutions for multi-dimensional 

challenges. Due to the bourgeoning environment instilling the willingness to breach 

the boundaries of knowledge for reaching new innovative and promising objectives in 

the realm of knowledge, possibilities for cross-disciplinary collaboration are infinite: 

researchers of this institution are at the top of the Israeli and international scientific 

community and the outcome of their leading-edge findings are affecting all milieus of 

human life and culture193. Scientific achievements are not the unique proposition of 

the research at Tel Aviv University but the core of these activities go far beyond: the 

establishment, through accurate research and development accomplishments, aims at  

promoting social responsibility as well as social involvement by coalescing high-level 

theoretical courses together with practical employment in the community interrelated 

to the theme of the course194. 

Academic research for Tel Aviv university represents a key component in order to 

preserve and heighten the role of the establishment as an international groundbreaker 

in education and research. What is more, essential in the research quest is a 

bourgeoning linkage between academia and industry: by forging bonds between 

faculties and significant companies in Israel as well as around the globe students will 

feel more closed and acknowledged to their working path in the industry: what is 

crucial for scholars is understanding that the connection between industry and science 

is close and natural so, each discovery will proceed its natural path of industrialization 

and commercialization in the global market.  
 

192 CDW-G, Improving engagement through classroom technology, 2018 
193 https://english.tau.ac.il/research_authority 
194 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
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Not only, industry can introduce scientists to novel problematics that lead to new-

fangled, constructive directions of research, and even augment the theoretical edge of 

scientific research. 

To achieve, maintain and level up this impressive mission, the university hosts within 

its campus hundreds of laboratories and research centers to accomplish its mission 

statement: “Pursuing the Unknown…195” 

Following, an analysis of the major research centers producing significant results in the 

field of Educational Technology is provided, illustrating the main ambitions and 

purposes of their investigation.  

These analysis are based on frontal interviews undertaken within Tel Aviv University: 

the full transcript can be found in the Appendix section.  

 

 

 

4.4 – TAU Online 

 

TAU Online–Innovative Learning Center was created from an idea of the prior 

president of Tel Aviv University Professor Joseph Klafter with the aspiration of 

redefining the pedagogical vision and adapting the academic environment towards a 

world that is mutating due to digitalization and advancements of technology.  

Established in 2012 by Yuval Schraibman, a painstaking connoisseur of the procedures 

of development and accomplishment of advanced learning and teaching programs, the 

idea arose from a consideration regarding his social endeavor: the issue of social 

mobility and  a strong preparedness of changing the education system in Israel.  

Basically the university is supposed to do two things: research and didactic activities 

through the act of teaching-learning and this latter aspect is not really interesting in 

the leadership of the university. The DNA and how people get promoted in any top-

ranked research universities is that as more a professor research and get papers in 

 
195 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
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scientific magazines, the more he or she advances in the career. Despite that, people 

as well as most of students at Tel Aviv University, are exposed to the institution by 

teaching and learning. And this is what TAU Online wants to change: their vision is to 

change the future of higher education designing a new digital pedagogical model by 

redefining university’s value proposition for the students196. 

From the idea that not all the high school graduates have the possibility or else the 

willingness of attending any tertiary education establishment arose the willpower of 

undertaking a digital and pedagogical revolution: through things that are developed at 

TAU Online can help to resolve some of the problematics before people getting access 

to the university … TAU Online is willing to represent a brand new facet of the 

university by encouraging people who are not physically part of this institution to get 

an hint of what TAU Online does through MOOCs and to change the inner workings 

within the campus by instilling a new opening towards digitalization197. 

Within the objectives of the  Tel Aviv University’s Center for Innovative Learning there 

is the creation of a tailored educative system through which each individual would 

benefit of an “ad hoc” learning program. Until now, the usual traditional didactic path 

in the university has been embracing the one-size-fits-all approach on students. 

Instead, the implementation of digitalized methods for the teaching-learning activity 

assists to unblock the inherent potential in each student: one possible solution is 

represented by the implementation of hybrid pedagogical models of education that 

includes both digital elements jointly with physical elements. For this reason, together 

with the willpower of adapting the campus towards this digitalization trend, Tel Aviv 

University has vastly invested enormous resources in producing Massive Open Online 

Courses (MOOCs).  

 

 

 

 

 

 
196 Appendix 3 
197 Appendix 3 
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4.4.1 – MOOCs  

 

As the Oxford dictionary states, a Massive Open Online Course is a “course of study 

made available over the Internet without charge to a very large number of people198”; 

they are a progression of distance education in which universities from all around the 

globe make available entire courses through video lectures. What is important to 

highlight is that MOOCs are not the mere recording of an in-class lecture, rather 

academic courses accurately rewritten and custom-made for the digital media that 

enclose appealing visual material due to its high-end editing and filming199. 

The production and shooting follows three production steps: first of all, the 

instructional designer solve a pedagogical problem with the professor; the second part 

occurs with the actual shooting of the film and lastly the third part occurs with the 

editing and the broadcasting into EdTech platform200. 

The idea of the development and implementation of distance learning was designed  

by Stephen Downes and George Simens to exploit the opportunity for interactions of a 

widespread range of participants, enabled by the deployment of online tools in order 

to provide a richer and immersive learning environment that traditional tools would 

not allow201.  

The concept of Massive Open Online Courses arose in 2008 among the OER, the so 

called Open Educational Resources movement whose aim is to publicly provide 

educational resources, openly available for any user within the possibility of 

redistribute, progress or else re-mixing the licenses. OER usually include different 

solutions such as learning contents, ranging from course materials or content modules; 

tools, such as creational software and content development tools; and lastly 

implementation resources such as intellectual property licenses202.  

 
198 https://www.lexico.com/en/definition/mooc 
199 https://www.linkedin.com/company/innovative-learning-canter-tau/about/ 
200 Appendix 3 
201 https://www.mcgill.ca/maut/current-issues/moocs/history 
202 https://guides.temple.edu/OER 
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Initially, MOOCs were influenced by the connectivism theory, emphasizing that 

learning and knowledge result from a network of connections and relationships. Since 

2012 the movement of implementation of MOOCs exponentially grew as the industry 

became extremally interested in this sphere. In this year, various online learning 

platform were established: in February Stanford professor Sebastien Thrun founded 

Udacity whereas in April, two other Stanford CS professors, Andrew Ng and Daphne 

Koller, founded a company named Coursera which for the first time served as a bridge 

between universities, partnering in producing and broadcasting digitalized didactic 

contents and, up to now, is possibly the best known platform providing valuable 

courses all around the world203.  

The usage of MOOCS represents nowadays a valid and disruptive solution to tip the 

knowledge realm over and requalify in class activities: once the transfer of knowledge 

is undertaken thorough the usage of digital media, in class lectures can be leveraged to 

constructive discussions, interactive sessions and soul searching.  

What is considered nowadays an optimal solution to enhance digitalization in the 

academia is adopting an hybrid solution, finding an efficacious compromise between 

frontal teaching and digital deployment204.     

 

 

4.4.2 - Online Academic High School 

 

Introducing technological novelties in the academic sphere in order to revolutionize 

and adapt the tertiary education system towards a digitalized global ecosystem 

represents a major challenge and several are the facets to be considered.  

First of all, the entire education system has the necessity to be transformed due to the 

introduction of a completely digitalized experience or else an hybrid environment in 

which the digital and physical spheres coexist, transforming students’ life and study 

 
203 https://www.mcgill.ca/maut/current-issues/moocs/history 
204 https://www.linkedin.com/company/innovative-learning-canter-tau/about/ 
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methods, invigorating the classroom learning experience by exploiting groundbreaking 

digital tools while enhancing interactivity. 

Secondly, due to the deployment of an entirely transformed teaching-learning 

procedure in which people represent the central element, and by which is the actual 

learner that decides where and when to learn, in conformity with his or her 

necessities, academia has subsequently to make more accessible to capable schoolkids 

from the most diverse and peripheral places within Israel: doing so, the entire 

university path has to be rescheduled, starting with a brand new admission 

procedure205.  

Since its establishment, in 2013, TAU Online launched a multiplicity of initiatives, 

fostered partnerships and developed projects in order to make academia more 

reachable to a broader public, in order to influence Israel’s higher education future. 

Since the first broadcast of MOOCs produced by TAU Online, an ever greater number 

of views belonged to the high school age range. From this hint, the Innovative Learning 

Center generated a sort of national program jointly with the CEO of the Ministry of 

Education: Online Academic High School. 

Through this project, every schoolkid in Israel is going to be exposed to academic 

contents in high school and, upon completion of one Massive Open Online Course, the 

learner gain academic credits still being in the high school environment. Pupils have 

the possibility to register for the exam linked to the MOOCs they have attended 

following the payment of a fee that amounts to 500 NIS, the equivalent of 130€. 

Subsequently, after having written the exam, students obtain an official transcript 

from Tel Aviv University with the possibility of benefitting from thee credits up to ten 

years206. 

Traditionally, high schools located in the proximity of University campuses are 

privileged by creating long-lasting and fruitful relationships; in parallel, pupils 

attending these institutions are exposed to academic contents since young age and are 

instilled with curiosity showing a sense of thirst of knowledge. What is to be said is 

 
205 Klafter, J., Pursuing the Unknown. My Presidency at Tel Aviv University, Achievements and Insights 
2009-2019, 2019 
206 https://en-tauonline.tau.ac.il/online-highschool 
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that, because of this magnificent opportunity, they had the chance of developing 

advanced learning skills jointly with gaining self-confident and motivation of joining a 

tertiary education institution soon after receiving an high school diploma.   

However this scenario has drastically changed: this ever-changing digitalization has 

metamorphosed the previously described setting overcoming such physical 

complications with the result that every high school within Israel have the possibility to 

be interconnected with Tel Aviv University through the Online Academic High School 

program. What is revolutionary of this project is that the entirety of high school-aged 

Israeli population can get inside the sphere of academic contents, developing in the 

meanwhile a sense capability, necessary to succeed in todays’ mutating world.  

Academic contents are spread  through elective academic-level digital courses without 

prerequisites: these differ from mandatory introductive courses because the teaching 

approach is less sophisticated and the syllabus is lighter. For these reasons, TAU Online 

with the collaboration of Tel Aviv University professors have shot entertaining, 

attention-grabbing and thought-provoking MOOCs: designed to deliver an across-the-

board learning experience to fully adjust in this digital era207.  

What is necessary for a proficient implementation of the Online Academic High School 

project is teachers with an innate sense of innovation with a desire to pursue a 

different didactical path and with the willingness of beginning a disruptive process of 

adaptation and coexistence between digitalization and pedagogy: the adoption of 

Massive Open Online Courses has not to end with the mere implementation of this 

program in collaboration with Tel Aviv University but has to shape a different mindset 

for the next generation of teachers as well as students208.  

The pedagogical model used to implement this project is the “flipped classroom”: 

through the utilization of this inventive model, the conformist conception of 

classroom-based activities is inverted because students are familiarized with the 

learning materials in advance, so before the actual class. Instead, the classroom time is 

used to deepen concepts through constructive debates as well as problem solving 

activities moderated by the teachers. Successively the in class discussion, learners have 

 
207 https://en-tauonline.tau.ac.il/online-highschool 
208 https://en-tauonline.tau.ac.il/online-highschool 
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the time to meditate on the feedback given by the instructors to be used to deepen 

their knowledge in the subject  matter209. 

The Online Academic High School project is still not mandatory in all the high school 

curriculum, so there is not yet a dedicated time schedule during the school day but 

students are free to dedicate themselves at this activity in any appropriate and 

convenient time of the day within their daily routine. What TAU Online hopes is to 

make this activity compulsory and, what is to be added is that the next challenge for 

this Innovative Learning Center is opening a similar project with dedicated peripherical 

cities of the country of Israel, the so called “Academic Cities”, whereby schoolkids are 

introduced to academic courses within the ‘regular’ school schedule210.  

 

 

4.4.3 – MOOC-based Admission Track to Tel Aviv University 

 

Another Copernican Revolution TAU Online has undertook is The MOOC-based 

Admissions Track to University: so far being accepted in any tertiary education 

institute in Israel implied succeeding standardized psychometric tests called SATs, the 

score achieved at this examination was added to the high school matriculation. For the 

first time in history Tel Aviv University has overturned the accreditation process: since 

2017 applicants can apply to the Ramat Aviv campus on the base of the matriculation 

of the high school and upon the completion of three MOOCs of their choice that 

applies to 18 curricula in the faculties of law, life science, engineering, exact science, 

health professions, social sciences and management211.  

In this way, if the applicant completes three online courses above the grade of 85, he 

or she doesn’t need to make SATs or other psychometric examinations, instead the Tel 

Aviv University acceptance system accepts the request for admission 

straightforwardly212.  

 
209 https://www.heacademy.ac.uk/knowledge-hub/flipped-learning-0 
210 https://en-tauonline.tau.ac.il/about 
211 https://tauonline.tau.ac.il/apply/2/?tab=0 
212 Appendix 3 
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This innovative admission method helps to level off disparities and discriminations 

towards disadvantaged people or else people who cannot afford preparatory courses: 

levelling the admission procedure represents a righteous procedure that prevents 

discriminatory repercussions and consequences that the standardized tests system 

may have enclosed213.  

 

 

4.4.4 – TAU Online mission: foster Israeli EdTech community 

 

Educational Technology is worldwide a growing market monetary wise as well as 

importance wise, setting new investment records every each year. The country of 

Israel can be considered as one of the main player, instructing new tools and new 

standards to the global market.  

Proudly protagonist of this pedagogical revolution, TAU Online aims at fostering the 

community of EdTech entrepreneurs in Israel. For this reason is partnering with 

EdTech Israel, the national business hub founded by Dr. Jacob (Yaki) Dayan in 2014: 

the aim of the hub is connecting the Israeli education business sector with 

international investors, business partners and entrepreneurs by formulating market 

researches, meetups and conferences, fundraising and fostering investments 

opportunities with a strong willingness of expanding the knowhow of this ever growing 

market by bridging education innovations all around the globe214.  

TAU Online together with EdTech Israel and business partner East Wind Investment 

Bank arrange the annual Ed-Tech Summit held in Rabin Square, the beating heart of 

Tel Aviv, in which Policymakers, leaders from the public and private sectors, Ed-Tech 

Startups, Investment Funds convene on cross-sector industry issues and building 

business bonds between innovative realms around the world215.  

 

 

 
213 https://en-tauonline.tau.ac.il/about 
214 https://edtech.org.il/about/ 
215 https://edtech.org.il/about/ 
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4.4.5 – Future goals of TAU Online 

 

After having established  an innovative national program jointly with the ministry of 

education, where Israeli high schools support the spreading of academic contents 

through Massive Open Online Courses, TAU Online pioneeringly made the big move to 

change how the ‘pre-university’ is perceived among high-school aged students. Now, 

what the Innovative Learning Center wants to fulfil is changing the mindset of learners: 

let’s take in example kids from the periphery of Israel that have used the Online 

Academic High School program to get accepted into the university, once he or she will 

experience real physical lectures with old fashioned pedagogical contents, the 

farsighted environment that was shown from the outside turns out to be the opposite. 

Nowadays presidents and administrative personnel are more focused on what is going 

on within the university environment, especially regarding how courses are held and 

what is the temperament of professors, what are faculties address and if the syllabus is 

in line with the requirements: what is highlighted is a fossilization in an old fashioned 

way of perceiving education. Most researches to be fulfilled in a foreseeable future by 

TAU Online is understanding how programs and digitalized gimmicks change the whole 

degree: this disruptive change has not to be limited on the mere implementation of 

MOOCs, instead the execution of an entire degree through the unique implementation 

of brand new digital pedagogical tools216.  

An additional goal to be achieved by TAU Online is the establishment of long-lasting 

and fruitful bonds between academia and the university for cooperating by sharing 

data and helping transforming the institution into a data driven environment.  
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4.5 – Minducate 

 

How will the classroom look like in the future? Will we be using robots instead of 

physical teachers? Will we learn chemistry in escape rooms to foster our 

inquisitiveness? Is the brain optimally processing information with this pedagogical 

method?  

To answer such humongous question a state-of-the-art research hub has burgeoned 

from the visionary intuition that has brought together TAU Online – Innovative 

Learning Center and the Sagol School of Neuroscience. Bridging together for the first 

time neuroscience and education through multidisciplinary researches in order to get 

to disruptive ideas aiming at revolutionizing the field of learning and education, this 

sophomore research and development center is making giant steps forward.  

For many years it has been thought that science and education had nothing to share, 

they belonged to detached areas of interest instead, what Minducate is 

counterintuitively scrutinizing the scientific process that is behind the process of 

learning by understanding how the brain reacts to the acquirement of knowledge, 

plumbing the phenomena. Having said that, the primary aim of Minducate is to 

understand the process of the learning activity: somehow it appears that learning in a 

way, applying to certain brain domain instead of other practices, conveys superior 

didactic. This is what it is aiming at understanding: how the brain process information 

in the teaching-learning environment and how it is able to understand concepts217. 

The creation of the research center was made possible thanks to a generous 

contribution from Rayant-Fields, the philanthropic American couple addresses to Tel 

Aviv University for forging a brand new concept of what is learning as a the 

establishment distinguish itself for the astounding results in the research field.  

“This new partnership is a match made in heaven,” said outgoing TAU President 

Joseph Klafter. “On the one hand, we have a brilliant, curious, entrepreneurial couple 

who love learning and, on the other, we have Minducate, which nurtures brilliance, 

curiosity and entrepreneurship in the learning field.” 
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They contributed with a big-hearted contribution as they demonstrate their passion 

and commitment in the field: this bond has been created from their personal 

background story and their difficulties within their family. This research theme is a 

field that is often correlated with the personal interest of the philanthropist: 

something close to their heart is bonded to the willingness of understanding what 

there is behind the procedure of processing information, for this reason they want to 

apply scientific tools to this brain process even though it is somehow conceived as not 

having a peculiar scientific relevance218. 

Therefore, this is the prevailing concept that Minducate is pursuing: the 

understanding, backed with a scientific analysis and objective tools, of how learning 

processes happen in the brain, proceeding with the collection of data and analyzing 

these data in order to achieve brilliant results. 

What enables this visionary research is the team of Minducate: exceptional students 

equipped with strong and powerful personal skills, showing themselves profound 

capabilities, being always driven and passionate. In this peculiar field it is crucial to 

have a profound flair as this realm requires to be plunged and involved, demonstrating 

an ever growing passion and commitment.  

The shortlist is composed by accomplished PhD or Post-doctoral Tel Aviv University 

alumni, whose background studies are not only limited to neuroscience or analogous 

matters, rather broaden to science, law, medicine, anthropology and management. 

People can apply for a scholarship at Minducate as long as they have been practicing 

neuroscientific issues, which can be identified in the field of ADHD (Attention deficit 

hyperactivity disorder), addiction, molecular processes or  else cognitive and linguistic 

processes or, in other words, the science of learning: a vast amount of ideas come 

underneath this notion. 

The first cohort started in 2018 thanks to funds bequeathed to the Sagol School of 

Neuroscience: the personnel was composed by nine post-docs and PhD students 

endowed with a 2 years scholarship grant. Successively, the second cohort started in 

March and the number of recruits rapidly surged reaching 12 talented students: for 
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their innate talent, three students from the first cohort are continuing their projects 

even in the second as their result’s studies evolved into something very big that the 

board of Minducate decided to extend their presence and to develop their scientific 

path in the research center.  Ultimately, 9 are the newly inserted students whereas 3 

continued their research from the past year. 

Minducators are granted with substantial scholarships compared to the one that are 

given to students belonging to different programs provided by Tel Aviv University: 

being able to access these grants means that the student is extremally outstanding 

with brilliant capabilities and a distinctive willingness of pursuing the unknown,  they 

are selected by specialists and their projects are specifically elected by a vast amount 

applications from all around the world. Candidates are Tel Aviv University students 

whose previous background studies may not have been in  touch with the school of 

neuroscience but are currently pursuing a research that is connected to the field of 

learning, they compulsorily have a mentor who assist to through this investigation 

journey as well as a principle of investigation. 

Once the investigation field has been decided by the students, the research has to be 

scientifically formulated and the procedure has to follow some pre-determined steps. 

First of all, as previously mentioned, the quest has to be addressed as a scientific 

question: this does not represent a school experiment, contrarily it symbolizes a 

methodical investigation whose results may be implemented in the studied cases 

making users benefitting of their groundbreaking solutions. 

The core scope of Minducate is affirming while examining that with learning the 

plasticity of the brain is molded and evolves over time: despite the matter that the 

brain is trying to process, it can vary from good behavior, bad behavior, addiction or 

ADHD, changes occur in the brain. These can be measured, tracked and understood: 

Tel Aviv University understood the importance of acquiring new-fangled knowledge on 

the field by combining the idea of understanding the learning process with 

neuroscience. Naturally Prof. Joseph Klafter, the former president of Tel Aviv 

University, decided to assign this prestigious task at the Sagol School of Neuroscience: 
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it seemed like a expected process because this  research center resembled as the best 

environment where to pursue the enquiry on  the behavior of the brain. 

The educative environment is already shifting towards new boundaries, from requiring 

applicative knowledge passively imposed by teachers to learners at every stage of the 

educative career, to a vigorous and active acquisition of information to be comfortably 

done at home or while travelling: education finally will follow the path you are 

following adapting at your necessities. As Michal Shevach, Head of Entrepreneurship 

and Industry Academia relations in Minducate, said “I think this is going to shift even 

more: nowadays you can be an 11 year old entrepreneur that established a successful 

startup  in the basement of your home, this kid is definitively not going to university 

because he already has a successful business, if he would need a backup in business 

administration he is not eligible to enter the university, but with a new learning system 

every door of education will be open at all stage of the life. We are not living the world 

of our parents: twenty, thirty years ago there were a pre-defined fixed educational 

route and if you failed a class or if your grade at university were not positive, the 

course of your life would have been compromised. Today there is no point of getting 

fast your university credits to be successful in life: take in example Mark Zuckerberg, 

he never completed university and now thanks to his innate talent is the owner of a 

billionaire company. In the future it is going to be even much more progressive 

because you already see children that at very young age are already studying 

programming, STEM subjects in a  playful manner: everything they need to know and 

they want to know is accessible from their home and the school is sometimes 

interpreted as an obstacle and not as a progress.”219  

It is broadly conceived among the scientific community that there should be no longer 

any obligation linked to the years of learning, instead education has to be made simple 

and adapt to the necessities of the learner instead of following a predefined path 

imposed by ministries of education.  

At this moment, due to the digitalized environment in which we are living, an optimal 

solution to overcoming the requirement of personalized learning is represented by 
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MOOCs as they permit to be enrolled in prestigious worldwide universities in the 

comfort of our homes while learning contents that for the user are appropriate and 

necessary to fulfill professional commitments. If in one hand the Massive Open Online 

Courses ecosystem represent an impressive opportunity and broadens new didactic 

and pedagogical horizons opening to a vast cultural mobility, on the other hand it 

precludes the possibility of being physically part of a tertiary education establishment. 

The strength represented by the education system is that it reinforces social 

connections jointly with instilling in the learner skills of leadership, negotiation and 

influencing: these skills are not achievable from your home as students are more 

limited in creating fruitful networks. As Yuval Schraibman stated “University is a lot of 

things: it is not only about studying and learning, it is about socializing with classmates, 

it is about dating, it is about meeting people, discussing with teachers.”220 Jointly with 

the founder of TAU Online, even Michal Shevach agrees with this statement, openly 

affirming that university is not only learning but is establishing a relationship in the 

society building a network that can make a difference in the future: skills are not 

achievable from your home as you are more limited in creating fruitful networks, or 

else, skills are more difficultly achievable from the comfort of the home as there is not 

a direct feedback with interlocutors.    

An important statement pronounced by Minducate Head of Entrepreneur is revealing 

that “as requiring mere knowledge, if the university won’t evolve as well, it’s going to 

shift towards this personal journey which is already out there.” From the interviews is 

was found that Tel Aviv University is prone at embracing this shift towards 

digitalization but not all the professors as well as faculty members are ready to this 

revolution, instead they appear reluctant: implementing newness in any process 

implies initial difficulties, self-denial and willpower. Nowadays the university is 

experiencing an attitude modification and it is experiencing the same involvement of 

the implementation of any newness in a factory: at first people are restless and are not 

comfortable in embracing the change but with time things change and this 

transformation is appreciated. The same happened at Tel Aviv University where 
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professors rejected the usage of MOOCs as they couldn’t see any benefit from the 

usage of this technology but slowly, they understood that a change was necessary and 

Massive Online Open Course resembled an extraordinary solution to unburden the 

syllabus conveying contents of the course in an interactive manner221. 

Tel Aviv University, thanks to internal state-of-the-art hubs and research centers that 

are working for mutating the current education system, is implementing different 

avant-garde academic approaches: reversed classes, online courses, small group 

laboratories, projects throughout the semester instead of a test, hackathons for 

solving an existent business case, virtual reality implemented in the medicine school. 

Following, a table will elucidate the implementation of innovative teaching at Tel Aviv 

University. 

 

Typology of innovative teaching Description 

Hackathon Multidisciplinary teams composed up to five 

people are addressed at solving problems 

given by the university regarding refreshing 

the didactic sphere of Israeli education or else 

problematics given by industries, with a 

special focus on high-tech. Within 24 hours, by 

applying what students have assimilated 

during the course, have to devise innovative 

strategies. In the case of hackathons organized 

within a course is substitutive of an  exam.  

Whereas, hackathons held at Minducate are 

addressed to unrelated PhD or Post-Doctorate 

students limited at pedagogical issues. In 

order to be teamed up, people had the 

possibility to discuss, prior to the actual 

hackathon, in order to find an optimal team by 

sharing the same vision on learning. From 

such experience, a variety of solutions have 

been found such as ploys of teaching physics 

in soccer fields or else the escape room 
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Escape room Created on the Tel Aviv University campus in a 

disused bunker, the escape room is an 

innovative idea designed to streamline the 

study of science subjects such as chemistry. In 

the implementation for the learning of 

chemistry, the escape room was transformed 

into a Mendelive Lab: the syllabus of the 

course was examined and each topic was 

transformed into riddles, puzzles, experiments 

to make the subject more intuitive and 

concrete. 

Since concepts present in the course syllabus 

are re-proposed, to the successful conclusion 

of the experience, the escape room is 

considered as an exam. 

 
VR and AR Tel Aviv University has included the possibility 

of interacting with the disciplines studied 

through VR and AR technology. 

Mainly implemented in language and medical 

courses, they allow an immersive interaction 

in the practice of the disciplines. 

Particularly for foreign languages, with the 

application of VR, students enter a reality built 

in line with the teaching syllabus: the student 

enters an environment designed as a living 

room and interacts with the objects in the 

room with the possibility to interact in the 

environment by opening the window or 

opening a box in the room, moving the chair, 

doing tangible things: every action gives the 

opportunity of learning new words an the 

inclusion in a specific phrasal context. 

 

Take home exam Many Tel Aviv University exams are written in 

take home mode. During the course the 

teacher provides papers and materials to be 

studied during the duration of the same. Once 

the course has been completed, the lecturer 

uploads the exam in Moodle, at a pre-set time 
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in the Israel time zone. In the case of a final 

paper, the student will have 24 hours to draft 

the report based on the materials presented 

by the teacher. In the case of a written exam, 

instead,  the student has at his disposal 48 to 

open the exam session and write it in the 

comfort of the home: once the session is 

open, the time available is set by the teacher 

without the possibility of taking a break. 

 

MOOCs in hybrid system Some courses are carried out in hybrid system 

mode: some lectures are replaced by video 

lectures shot by the professor in order to 

unburden and making more stimulating the 

class activities. Doing this, learners have the 

possibility of deciding where and when to 

learn in ease.  

 
 

Table 4.2 – Innovative teaching at Tel Aviv University 

 

Despite its state-of-the-art breakthroughs discovered by Minducators within their 

research fellowship, this innovation hub is a mere research center without any peculiar 

commercial outlets. What instead Minducate is willing to achieve in the next five years 

is to create a strong bond with the educative and medical industry: the job to be done 

is to envision an incisive industrial roadmap with the subsequent implementation of 

the project into the market.  

For achieving this, Minducators should be well linked to startups and companies 

establishing business relationships based on their investigations, acquiring data to 

enhance what they have been achieving in Tel Aviv University’s laboratories, pursuing 

analytic analyses and measurements of what they have been doing in their previous 

research activity: a future perspective research would imply applying scientific 

methods in precipitously evolving startups, by imposing a research method adapt to 

deal with a mutating and rapidly evolving business environment. 
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Being strongly linked with the industry would be beneficial for both parties and the 

bond to be built should be a natural extent of the innovation process: in one hand the 

industry will benefit this bond for the fruition of fresh hints from the university and for 

the linkage with great human resources with an innate talent for research, on the 

other hand, the university will be advantaged for great resources and possibility given 

by a simpler access to the market.   

In addition to this, another dual connection Minducate is aiming at establishing is with 

other research centers belonging to foreign universities that are simultaneously 

pursuing special programs for the science of learning. Similar innovation hubs 

dedicated to pedagogy and brain issues are to be found in the United States, though 

their emphasis is set on immediate business and market relationships. As Michal 

Shevach stated “I do believe that when you combine people that have already strong 

personal abilities jointly with this passion in the field of science, only amazing things 

can happen. I hope and I know that  donors are with us and they are very passionate 

about it, it seems like a perfect fit between us as university and donors that are 

working very hard for making this happen. I think this situation will only grow and 

evolve.”222 
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4.6 – Curiosity Lab 

 The common imagination perceive the future as an utopic reality where ultra-

connected people are aided in daily activities by superhuman forces, self-driving cars 

and robots. We might say that this vision is no longer a futuristic conception, rather a 

time not too far from now and a research lab at Tel Aviv University is making progress 

in implementing social robots in the class environment: the Curiosity Lab.  

Aimed at understanding, modelling and creating curious agents of learning, Curiosity 

lab implements state-of-the-art machine learning algorithms for building models of 

curiosity interconnecting artificial intelligence, engineering, cognitive psychology and 

education223. Through the lenses of inquisitiveness, researchers try to apprehend and 

indorse human curiosity-driven behavior and to apply these models on robots that 

comprehend to interact and learn about themselves, interact with the surrounding 

environment and other agents224. By integrating unsupervised, supervised and 

reinforcement learning algorithms implemented in commercial robots such as NAO, 

Lego Mindstorm and Baxter, the aim of this research is reconnoitering children 

curiosity-driven behavior interfaced with fresh information fulfilling an interaction 

between human agents and robots, both cooperating in an educative environment in 

which social robots assist teachers. Integrating robots in classroom activities in small 

discussion groups or else supporting the mere learning mechanism, the teaching-

learning activity will turn into an entertaining, active and personalized milieu225.  

Curiosity Lab was founded four years ago in collaboration with Minducate by Goren 

Gordon, multidisciplinary academic, with a physicist soul and neuroscientist goals 

being first and foremost a theoretician, modelist and thinker, attempting to formalize 

our curious minds and instilling it in artificial agents226. Curiosity Lab was established 

by partnering with the Sagol School of Neuroscience for combining education, 

computer science and social robotics for evaluating, adapting and refashioning the 

 
223 https://www.aftau.org/pages/the-curiosity-lab 
224 http://gorengordon.com 
225 https://www.curiositylabtau.com 
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learning environment: researches could be transformative by empowering a 

newfangled, accessible and pedagogically restructured educational proposal. 

These steps forward are made possible thanks to partnerships alike Schmidt Futures, 

philanthropic enterprise that pursues to increase societal outcomes by employing 

computing and advanced technology in cross-field issues that the entire humanity can 

take advantage227. 

Curiosity is one of the most meaningful characteristics of human learning. The deep-

rooted determination to learn has to be safeguarded, encouraged and endorsed 

throughout a youngster's life. A primary and fundamental phase: assess it.  

Goren Gordon propositions an all-encompassing curiosity study to appraise the 

curiosity-driven behavior of three to 15-year-old children within the educational 

system in Israel. The objective: develop unique and resourceful methods to encourage 

curiosity in schoolkids228. 

"My definition of curiosity is the inner desire to learn as much as possible and the 

behavior that comes from that desire," states Gordon. Curiosity is an intrinsic trait we 

are all born with, "Of course, it can be destroyed, but the question is what to do with 

this curiosity."229 

The research on inquisitiveness arises from the ‘Curiosity Algorithm’ that attempts to 

translate curiosity into mathematical tools: to design it, Goren Gordon uses a 

reinforcement learning algorithm, widely used in artificial intelligence. "How do you 

educate a dog to bring the paper? They give him food. Rewarding him for a particular 

behavior, and thus increasing the likelihood that it will repeat that behavior. ”A 

rewarding learning algorithm works on the same principle - only transfigured in the 

artificial intelligence realm230. 

 
227 https://www.crunchbase.com/organization/schmidt-futures 
228 https://www.aftau.org/pages/the-curiosity-lab 
229 Ronal, A., From Autistic Robots to School Repair: The Surveys of the Curiosity Lab at Tel Aviv 
University, Haaretz, July, 2019. Retrieved from https://www.haaretz.co.il/science/social-
science/.premium-MAGAZINE-1.7492900 
230 Ronal, A., From Autistic Robots to School Repair: The Surveys of the Curiosity Lab at Tel Aviv 
University, Haaretz, July, 2019. Retrieved from https://www.haaretz.co.il/science/social-
science/.premium-MAGAZINE-1.7492900 
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Applying this algorithm to social robots will trigger a willingness of knowledge of the 

same: as infants in the first months of their lives, robots understand who they are 

identifying and beginning to follow their bodies to study themselves, scrutinizing the 

surrounding social environment.  

To build a curiosity assessment model, the researchers created a test, which is what 

Dr. Gordon defines as ‘a strange situation’ in which targeted subjects are required to 

deal with. In this limbo of recreated ‘strange situation’ the curiosity algorithm solves a 

problem giving the analytic result of the behavioral model of the most curious things 

and as well of people: the user’s behavior is rationalized into a methodical number. 

"The only tool today for curiosity assessment is questionnaires where people rate how 

curious they are, from one to five," says Gordon. ”As a theoretical physicist, personal 

questionnaires where you talk about yourself are not something that is acceptable to 

me. I need an objective, automatic, model-based assessment."231 Through the 

appliance of the curiosity assessment model, this ambiguousness is overcame by a 

rigorous scientific tool, thorough which objective scientific experiments are conducted.  

A discovery that emerged from the use of this curiosity test is that a person's initial 

behavior in an original situation or environment is not driven by curiosity rather by 

anxiety. Only after the person acclimates in an unfamiliar environment, curiosity 

arises. From this discovery, it has emerged that there are different typologies of 

anxiety, driving the individual into opposite behaviors: in one side,  anxiety pushes 

towards an avoidance of discovering the surroundings whereas, on the other side, 

there is a curiosity-driven anxiety that, even if the person is scared, inquisitiveness 

prevails over fear by demonstrating a willingness of gathering as much information as 

possible. Dr. Gordon interprets  "In general, there is the opposite correlation between 

anxiety and curiosity. In this case, they act to get information, but not out of curiosity. 

And it's impossible to find out if you don't have a mathematical model." 232 

 
231 Ronal, A., From Autistic Robots to School Repair: The Surveys of the Curiosity Lab at Tel Aviv 
University, Haaretz, July, 2019. Retrieved from https://www.haaretz.co.il/science/social-
science/.premium-MAGAZINE-1.7492900 
232 Ronal, A., From Autistic Robots to School Repair: The Surveys of the Curiosity Lab at Tel Aviv 
University, Haaretz, July, 2019. Retrieved from https://www.haaretz.co.il/science/social-
science/.premium-MAGAZINE-1.7492900 
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The laboratories of Curiosity Lab are teamed up in a multidisciplinary crew composed 

by Master and PhD students from Tel Aviv University, with a very diverse educational 

background ranging from mathematics to anthropology thus sharing the same passion 

of reconnoitering curiosity.  

 

The team of Curiosity Lab shares a strong willingness of enquiring phenomena in an 

analytic method, through a deep knowledge on programming and an acquaintance in 

computational model and curiosity: there is not a specific path that research and 

innovation follows in this research centers, rather innovation is fostered by 

groundbreaking and crazy ideas. Even the current project they are experimenting is 

determined by craziness and inventiveness: educational robotics.  

Through the implementation of this research project, the Curiosity Lab aims at 

inserting in K12 schools in Israel a social robot whose aim is teaching Hebrew: through 

the assistance and support of this robot, learners will be more open and technology 

will enhance the indissoluble bond between education and social skills. By introducing 

technological elements such as teaching robots, the benefit is not only influential 

towards the study performance, but also schoolchildren will improve their abilities to 

communicate and connect with others, information will be gathered on-screen but the 

spreading of them will be done off-screen throughout an effective and improved 

communicative abilities233. 

The project is still at its initial stage and results are not available yet: a similar project 

has been fulfilled inside Tel Aviv University and it seems like students appreciate being 

connected with a social robot jointly with the experience of flipped classrooms.  

Multiple are the future goals that Curiosity Lab wants to achieve. First of all, by 

fostering basic principles in human development, wants to implement in his robots a 

specific human behavior by mirroring the same social interaction between an infant 

and its caregiver in order to adjust to an altering environment. The result of this study 
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will provide unprecedented data on how social interface and exchanging milieu effect 

how robots and human children learn and what occurs in their brains234.  

An additional project Goren Gordon is investigating is create a brain-inspired robotic 

model of Autism Spectrum Disorder (ASD) with the hopefulness of recognizing 

unconventionalities from the model without ASD. The ambition lays on the 

investigation of the fundamental mechanisms of the uncharacteristic performances 

and advance interpositions that can re-establish a farther normative behavioral 

configuration in the robot.  

This ground-breaking methodology will empower a complete monitoring of all the 

fundamental mechanism of ASDs, thoroughly and in real time. Through this 

implementation, tests will be easily taken on hundreds of intervention types without 

any peculiar limitations: in this manner, specific behavioral deficits will be beleaguered 

in search of a possible single trigger235. 

 

 

  

 

 

 

 
 

 

 

 

 

 

 

 

 

 
234 https://www.aftau.org/pages/the-curiosity-lab 
235 https://www.aftau.org/pages/the-curiosity-lab 
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Conclusion 

 

 

A shift towards digitalization is occurring in every milieu, affecting the manner by 

which daily activities are fulfilled: every interaction of our routine is mediated by 

actions completed due to an interaction with a particular technology. This 

metamorphosis towards tech implementation is gradually occurring even in the 

educative setting where innovative and revolutionary technological solutions are being 

applied in the teaching-learning environment.  

This ambiance has been resilient to changes for long times and introducing any 

adjustments in this field of practice still may seem outrageous. This may happen 

mainly for three reasons.  

Firstly, the education system has never experienced disruptive modifications in ages, 

constantly proposing the learning precept “one size fits all”. Thus, do all schoolchildren 

need the same attention? As learning is not an univocal action that everybody do in 

the same manner, each learner has different needs to be fulfilled and, yet, the role of 

the teacher has to cope with a great variety of requirements, necessities and 

difficulties. Therefore, a willingness to change this almost fossilized educative structure 

has to arise from governments, that too often do not show an openness towards 

innovation in the didactic field.  

Secondly, nowadays serious are the issues that schools from all over the world have to 

tackle, from financial as well as political woes crunch236 to the thinning of budget at 

their disposal: this means that learners have to rely on battered educative 

equipment237. 

 
236 https://www.classoos.com/a-light-at-the-end-of-the-digital-publishing-tunnel/ 
237 https://www.theguardian.com/education/2017/jun/04/uk-schools-taking-desperate-measures-as-
funding-crisis-hits 
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Thirdly, frequently teachers are unenthusiastic at the adoption of technologies in the 

classroom environment mainly because they show themselves reluctant to newness 

and for the lack of confidence in the usage of technological gears.  

However for keeping abreast in today’s innovation-driven world, it is crucial to 

digitalize, totally or partially, the schooling environment through the implementation 

of Educational Technology. 

EdTech represents an optimal solution to the forthcoming surge of global population 

and the consequent access to educative resources: in the time period 2015-2030, the 

number of students will considerably arise, with an addition of 350 million post-

secondary graduates and nearly 800 million more K12 graduates than nowadays. 

Consequently, the access to internet connection is reshaping the way of 

communicating and interacting with other peers around the world. With a penetration 

rate of 55.6% and 4,312 billions of active users around the world, the internet has 

been made available even in remote geographic areas, enabling  a constant flow of 

information and facilitating the access to educational contents: with these concrete 

data, it is easily understandable that new solutions have to be employed in order to 

cope with this upcoming urgency. By providing educative percepts through digitalized 

methods, even people living in the most remote periphery can feel included in the 

country’s education system. 

Nowadays, the sector of education is utterly under digitized, thus denominated ‘digital 

laggard’ as a modest 3% of the overall education expenditures are invested in EdTech, 

but this scenario is meant to be transformed: investments in this sector are 

intensifying, reaching an historic record with a noteworthy peak of $16.34 billion in 

2018: the Educational Technology industry is at its early stage, thus future sceneries 

have still to be discovered. 

One country that is standing out in the development of digitalized solutions for 

education is Israel: moved by a persistent cognizance of scarcity and adversity, this 

country has made of innovation its strength. Thanks to its stimulating ecosystem and 

to a foresighted government that created an ideal environment in which establish 

startups, research centers or else multinationals, research in every field of knowledge 
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is particularly brisk. In this milieu, it is not surprising to find high rates of innovation 

implementation at Tel Aviv University: first university in the world to have pursued a 

digitalization strategy in the early 2000s and to have implemented in that year the 

Moodle platform. Since then, exceptional researches are carried on and their results 

are modifying our daily habits.  

The scenario depicted in this thesis highlighted virtuous examples of didactic 

ambiances in which foresighted researchers as well as state-of-the-art implementation 

of Educational Technology solutions have been accomplished: these optimal results 

have been ideated to be employed in one specific context, the Israeli education 

system. Could the same solutions be implemented in different didactic circumstances 

in countries around the world? Once the technological developments pursued in  

EdTech laboratories are  strengthened and consolidated, an easy and straightforward 

launch on the market will follow. What is essential in countries that want to implement 

novel digital learning solutions is to have a profound willingness of experimentation 

and revolution of the actual didactic environment and fundamental is to be backed by 

a government as well as by a school or academic boards that are sensible to the 

promotion of digitalization.  
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Appendix 1 
 
 
 
Michal Shevach  
Minducate 
 
Sagol School of Neuroscience, Webb Building - Tel Aviv University 
June 4, 2019 
 
 
Can you please provide a short introduction regarding Minducate, the role of the 

institution inside Tel Aviv University, your goals and your discoveries. 

I am Doctor Michal Shevach, I have a PhD in biotechnology from Tel Aviv University 

and a bachelor degree in biomedical engineering from Technion, the university in 

Haifa. I have several years of expertise in the biomedical field, in the corporate 

industry as well as in the hi-tech. I started working in Minducate laboratories in 

February as Head of Entrepreneurship and Industry Academia relations. Minducate is a 

very large umbrella underneath the head of the The Sagol School of Neuroscience: this 

institution is a school, not a faculty, and we have university professors coming from all 

the faculties belonging to Tel Aviv University alike Buchmann Faculty of Law, Coller 

School of Management, Sackler Faculty of Medicine. So these people can join and be 

part of the board of Minducate as long as they have been practicing neuroscientific 

issues, which can be in the field of ADHD (Attention deficit hyperactivity disorder), 

addiction, molecular processes or  else cognitive and linguistic processes. So this 

process of selection for being part of the institution can be very general: you can be a 

doctor or a psychologist, or else you can be a teacher, you can be active in a wide 

variety of spheres as long you are involved in the neuroscience field in some way. 

Every professor who is teaching at Tel Aviv University as part of a faculty, he or she can 

have the opportunity of being affiliated to the Sagol school of neuroscience.  

The Sagol School of Neuroscience was established by Sami Sagol who, nine years ago, 

contributed and donated money for this institution. Sami is an extraordinary successful 
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business man and philanthropist: owner of Keter Plastic, producer of resin-based  

household and garden consumer solutions, he established a plastic empire with 7 

plants and employing 4,500 workers. Jointly with his wife, Tova, they started several 

philanthropic activities, translating it into the core of their life: with unique activities 

promoted to relaunch the periphery of Israel, scholarships for high-school students 

and soccer-based educational activities, they are prominent supporters of the 

importance of education. In this instance, Sami Sagol is promoting brain research in 

tertiary education institutions throughout the entire world fostering ad hoc research 

centers and launching the International Sagol Neuroscience Network, keeping busy 

excellent scientist in all over the world over the field of brain examination. 

Minducate is continuously developing and it is keeping growing every each year. It is a 

prestigious institution for students and it is very hard to get in: students have different 

didactic backgrounds and they have experienced very different occurrences coming 

from bachelor, master, PhD, post-docs, global programs and about 150 laboratories 

from hospitals collaborating with Tel Aviv University. This is the general concept of 

how this research center is composed, who are the people involved with the 

explorative domain and how it is connected with the main institution of the university. 

So, my position in Minducate as Head of Entrepreneurship tries to connect the school 

with the industrial realm, this should be a natural bond as there is interest in both side 

to trigger interest and curiosity from each other. Let me give you an example: I 

attempt to look for philanthropists who are willing to donate scholarships, I create 

connections among students, the university and investors who foresee potential in our 

discoveries, these can be venture capitalists, angels, different business man, donors: I 

try to maximize these acquaintances connecting projects to companies such as 

Johnson & Johnson, Teva Pharmaceuticals to develop different programs for each 

necessities.  

Under this obligation of mine, I have the duty of managing different centers and 

among these there is Minducate. This research center was established around two and 

a half years ago and we are currently in the second cohort of exitance since its 

foundation: the institution is specialized in investigating the field of the science of 
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learning. So again, the institute is a large umbrella made for exceptional students who 

have exceptional research themes aiming at understanding the learning process: this 

can then have different facets such as the specialization in teaching of feedback, or 

curiosity or for example how to learn again to move a limb after the have brain has 

been damaged as a result of an accident, otherwise ADHD studies on different realms, 

or ticks in children; of course, students can unquestionably dedicate themselves to the 

mere analysis of learning itself as a process of the brain that is subsequently able to 

make  decisions and triggered to develop addiction. Thus, everything that I mentioned 

are to be added to more specific spheres of this scientific field such as virtual reality, 

augmented reality, a lot of issues that involve studying and learning new abilities. This 

does not necessarily mean examining how to study better and more proficiently in the 

school or how to enhance the learning skills applied in the university, this realm is 

included but the field is much more broaden. We are investigating the science of 

learning: a vast amount of ideas come underneath this notion.  

The first cohort started thanks to funds bequeathed to the Sagol School of 

Neuroscience: the personnel was composed by post-docs and PhD students endowed 

with a 2 years scholarship grant. Successively, the second cohort started around 

March/April and the number of recruits rapidly surged reaching 12 talented students.  

The scholarships that I am talking about are substantial subsidies if you compare these 

with different programs provided by Tel Aviv University: being able to access these 

grants means that the student is extremally outstanding with brilliant capabilities and 

a distinctive willingness of pursuing the unknown,  they are selected by specialists and 

their projects are specifically elected by a vast amount applications from all around the 

world. Candidates are Tel Aviv University students whose previous background studies 

may not have been in  touch with the school of neuroscience but are currently 

pursuing a research that is connected to the field of learning, they compulsorily have a 

mentor who assist to through this investigation journey as well as a principle of 

investigation: students from abroad are more than welcome too and with this process 

of being mentored by a tutor has the pro of having a helpful resource who can assist in 

the Tel Aviv university environment. In example, we currently have a student who 
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came from Russia for a program of our school: as soon as he arrived in Israel 

immediately managed to found a mentor in the university in order to be affiliated and 

facilitate the admission process: this is very helpful and it is a way to immediately lose 

yourself in the Tel Avivian academic environment, that is why we highly recommend 

this flow of proceeding the application. So, if students have idea for a thesis in the field 

of learning, are interested in a peculiar sphere of this investigation or have a precise 

subject that they want to explore, Minducate itself and Tel Aviv University can support 

the quest of finding a mentor if you come from a foreign country, this is an option. We 

can assist in the application process pointing important information such as how 

students can reach different investors so the applicants are already acknowledged and 

already connected with the lab and the faculty. Although, students as well the 

opportunity of not being affiliated to any researchers in the application phase, it is 

more challenging as you are not completely acknowledged with the Israeli milieu, but 

possible: in fact, we receive applications from all over the world. The main problem is 

that although we have substantial scholarships, the grants are not enough to satisfy all 

the applicants.  

 

Which were the goals when Minducate center was established and which are the 

future goals? 

First of all, this research center is something very unique for the university, there are 

numerous organizations somehow similar to Minducate but in Israel I am not familiar 

with something like this. It sprouted as an intuition of the former president of Tel Aviv 

University, Prof. Joseph Klafter: in one hand there is education and then, on the other, 

there is the science and usually these are detached areas of interest, as if they don’t 

share any aspect but for being innovators in science you have to scrutinize the process 

that is behind the phenomena. Having said that, our aim is to understand the process 

of the learning activity: somehow it appears that learning in a way, applying to certain 

brain domain instead of other practices, conveys superior didactic. This is what we are 

aiming at understanding: how the brain process information in the teaching-learning 

environment and how it is able to understand concepts.  
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The  research must follow some steps. First of all, it needs to be addressed as a 

scientific question: it is not an experiment that the school is doing by merely saying 

“ok, I want to understand what is triggered in the brain while applying to the act of 

studying. We set some goals and requirements, we ensure that everything is 

proceeding fine and ending up saying that for us it is ok to progress like this”, that 

generally represents the usual situation inside a laboratory. What we are affirming 

while examining that with learning the plasticity of the brain is molded and evolves 

over time: never mind what you learn or how you learn, it can be good behavior, bad 

behavior, addiction, but no matter what and how you are  we as scientists know some 

changes that happen in the brain. So it can be measured, or should be measured. It 

can be tracked or understood. We decided to study by combining this idea of 

understanding the learning process, so naturally Prof. Joseph Klafter, the former 

president of Tel Aviv University, decided to assign this task at the Sagol School of 

Neuroscience: it seemed like a natural process because this  research center 

resembled as the best environment where to pursue the enquiry as we are studying  

the behavior of the brain. 

This was the general concept and this year we were lucky enough to have achieved a 

very generous contribution for the establishment of a scholarship grant from Rayant-

Fields: The Rayants reside in the San Francisco Bay Area, Kathy is a Stanford-trained 

dermatologist who, along with Dr. Katie Rodan, is co-founder of the number one acne 

regimen, Proactiv Solution, and the number one skincare brand in North America; 

Garry, instead is originally from England where he trained as a dentist, he is a specialist 

in periodontics and implant dentistry and an entrepreneur. He is the co-founder and a 

partner in Dear Doctor Magazine Inc., a national consumer healthcare publication.  

“This new partnership is a match made in heaven,” said outgoing TAU President 

Joseph Klafter. “On the one hand, we have a brilliant, curious, entrepreneurial couple 

who love learning and, on the other, we have Minducate, which nurtures brilliance, 

curiosity and entrepreneurship in the learning field.” 

Minducate is going to be named after them: they contributed with a big-hearted 

contribution as they demonstrate their passion and commitment in the field: this bond 
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has been created from their personal background story and their difficulties within 

their family. This research theme is a field that is often correlated with the personal 

interest of the philanthropist: something close to their heart is bonded to the 

willingness of understanding what there is behind the procedure of processing info, for 

this reason they want to apply scientific tools to this brain process even though it is 

somehow conceived as not having a peculiar scientific relevance. This is the main idea 

of the school: to understand how learning processes happen but backed with scientific 

tools of measurement, of collecting data and of analyzing these data and we are able 

to achieve these results because we have exceptional students equipped with strong 

and powerful personal skills: they are always driven and passionate and this is a crucial 

point because the field requires you to be plunged and involved demonstrating an ever 

growing passion and commitment  and this quality has to come from the bottom of 

your heart. They are all very accomplished people, all of them are PhD or Post-docs, 

they study from all this rainbow that I previously described and they have projects 

which are amazing. For their innate talent, three students from the first cohort are 

continuing their projects even in the second as their result’s studies evolved into 

something very big that the board of Minducate decided to extend their presence and 

develop their scientific path in the research center. So currently we have 9 new 

students and 3 who continued from the past year. 

 

How widespread is the presence of EdTech development inside the laboratories of 

Minducate? 

It depends, we have several projects that I believe they would evolve in the industry, 

hopefully. One in particular has already set specific relationships with a school from 

Japan, there is a promising establishment of business relations. As opposed to what 

the general public may think, we don’t cherry-pick projects with this criteria because 

this does not represent our final goal: we are not an entrepreneurship establishment 

and this is not the aim of the school. Personally, I am always very happy when this 

happens but, as I mentioned before,  the final stage of the research is not the market. 

What is admirable is that the student who joined Minducate has the opportunity of 
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finding an ad hoc research path by starting reviewing very basic concepts of learning 

such as how the plasticity of the brain develops when you study languages for 

example: sincerely, I don’t know how can a person establish a fruitful business out of 

this, you might of course as we are in the land of disruptive innovation, but this is not a 

criteria for us to choose a project. The institution is not market oriented, for this 

reason  applicants request to be part of the team with the aim of pursuing a pure 

scientific research: the subject of learning can be applicative alike, for example, a 

brand new project that has recently been inserted in the choices of studies that deals 

with the mutation of choices when these are triggered by audio incentives or visual aid 

such as the flash of a light. This kind of study comes from an old concept but the 

uniqueness lays is in the reinforcement of stimuli; this is a very basic question which 

eventually can evolve into addiction for example, how to make a person not to choose 

liquor but to choose coffee. The basic question is not driven to the ethic, in fact I can 

directly see the connections: it doesn’t matter how you look at this enquiry but 

contrarily, how you can readapt an old research project with new technological stimuli 

shaping the inquest in a more dynamic way.  

What is to be said is that this is a very evolving ground and multiple are the players in 

this field that need to be taken under consideration, ranging from ethic to moral and 

due to the volatility of the world we are living in I think it is going to be even bigger 

and bigger touching even greater implications. It’s a boom, it happened in different 

areas in the past and it is currently happening specifically here in Israel because I think 

that, compared to other countries, we are geographically small but the population is  

very flexible and open to novelties. New ideas can be like a wave in Israel floating the 

country from north to south; if you compare this environment with other countries 

such as the US, this scenario would be unimaginable for the peculiar characteristics of 

the environment that shaped our way of conceiving life. This realm involves several 

facets such as the political views, the rhythm of development and innovation as we are 

often marked as a fast growing nation, and this factor has repercussion in everything 

with good and bad consequences: it is good in the scientific area, this is why I think is 

very blooming here. As human capital is very blooming for its background education 
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and severe willingness of skills development, the result is that idea result very 

accessible and they rapidly flow throughout the entire nation: people feel free to 

experiment proving to the entire world that they are worthy and open dialogues to 

share ideas are daily occurrence. So the flow and the idea are constantly evolving but 

at the same time very accessible, people feel free to show and share their ideas in 

order to set up a dialogue, share points of view and cogitate together with others. 

Somehow this environment is very lively and something in this country allows you to 

just try, if you have good ideas you just go for it, you establish a startup and the 

country helps young entrepreneurs with a great number of funds and this represents 

something significant: people here are very passionate. What is great in this country is 

that you get support from the government not only for establishing a startup or a 

business in general, but also while studying: parents are immensely grateful for the  

support while their offspring are attending after schools, pre-school, special schools: 

that’s why we Israelis are spurred on improving our education. Of course we are still 

much smaller from practically every country in the world but the concentration of 

population is very high: all these reasons allow this general flourishing environment. 

For example the establishment of Minducate was very fast: it started as an idea of the 

donors and they felt like it was a good connection and the perfect milieu where to 

create this kind of research center. Everything was very fast, we as a country, we as a 

university and we as a school are very flexible, open to new ideas that have potentials. 

We would have embraced it even if we were not hundred percent sure of the outcome 

but we were like “let’s just try it”: in Israel even a colossal failure may end up as a 

positive turning point , making you reach unimaginable horizons. We saw with our 

eyes that Minducate represented a magnificent experience for the first group of 

students with the result that it doubled in size.  

 

Do you think that this technological spillover is crucial for the enhancement of this 

research center? 

Wearing my other hat, I manage another center that is called The Brain Boost, 

peculiarly oriented to the industry. Here I choose projects that are related to the field 
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of neuroscience, so the choice of applicants are made with a different perspective:  the 

job to be done has to be forward-looking and my duty is to really envision an industrial 

roadmap and the subsequent implementation of the project into the market. Many 

are the possibilities internal to this other research center and we have been 

collaborating with Teva as well as several pharmaceutic multinationals. This reality is a 

little bit different. What I want to distinguish is that we are not pushing both centers to 

unite and to have the same scope, this is not something that we aim at but I think that 

this would be an inevitable picture. What we do is choosing very good students for 

entering the Sagol School of Neuroscience and then we choose the best of these 

students to enter the Minducate center. So eventually we have exceptional students 

with exceptional research. It’s kind of inevitable that at least part of the organic staff 

will continue the research in the industry: this is not the aim of Minducate but it’s kind 

of inevitable, I believe. We are still too young and the numbers are still too low to tell 

you exact percentage or the prospects of integration of these projects into the market, 

it can sum up to 30% or 20%, up until now, the numbers are still very low but they are 

surely meant to grow someday. 

 

 How is Tel Aviv University supporting Minducate? 

We closely work with the personnel that are involved in contacting and maintaining 

the relationship with donors: it would be almost impossible for me to forge long-

lasting relationships without relying on strong durable bonds, this action is not easy as 

to meet people on the street, there is a lot of work before being able to create a strong 

and profitable connection in fact we go to meetings demonstrating a peculiar involved 

with all the friends of the university. In return, the university shows admiration and 

respect towards our research center by  supporting, promoting and mentioning 

Minducate during important events: this is crucial, that is how people start getting in 

touch with us, once they become familiar with the environment, they show their 

willingness of participating in the life of the establishment. There would be no 

Minducate without the genuine support of the university, I believe that the former 
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president had a lot of on his plate and he chose a branch of knowledge where himself 

was a specialist and he made the existence of this research center possible . 

 

In Italy it is rare to have this figure of the donor for the university, so in which way 

are the donors connected to the life of the university? Do they have personal 

interests? 

 It can be very different: it can be someone who was a student, who is somehow 

committed to the university but usually they are regular people that are looking to 

donate and they are interested in a specific field for example for a personal point of 

view, a relation they have themselves or connected to their family, their parents. This 

linkage just can arise from a mere curiosity or interest of the son, by donating to the 

university the philanthropist families live their deeds two times by making  other 

people fulfilling their dreams. Some of the donors are actually second generations but 

this realm is really very flexible and different are the amount and kind of donations 

that a family can do: unicorns, that have enormous resources and possibility, that for 

example donate the building as recently did CheckPoint, the Tel Aviv based software 

provider multinational, or else it can be smaller donations such as for scholarships, 

special programs, for specific institutes or inside bigger establishments. Various are the 

options available to whom is interested in donating to Tel Aviv University. 

 

Beside the role of Tel Aviv University, do you have other support from the Israeli 

government or else national or international institutions? 

I just want to mention that Minducate was established jointly with  TAU online, Yuval 

Schraibman, an establishment that promotes online learning provided by professors 

from Tel Aviv University. So of course our work is done in parallel with this other brand 

new institution and Yuval contributes with his perspective that is in the border 

between industry and university.  

Secondly, we don’t have support outside the university. At this point I would say that is 

not something that we ask and didn’t get, instead it is something that is not on the 

table at this point as this support is not needed at the moment. Honestly,  I am going 
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to meet some representatives from the government about this field from AFL 

(assessment for learning) to understand how we can get support. It is more about how 

can we collaborate and less about financial support, as we are lucky enough to have a 

substancial monetary support for our precious donors, possibly if the future scenario 

will modify we are well disposed to accept governmental financial support. 

 

Do you have any hints of how EduTech can evolve over the years? 

Let’s consider education as it is carried out nowadays in school or universities. This 

scenario with inert learners staring at the teacher acquiring knowledge passively will 

change for sure, it is already changing and I think it will evolve in a more personalized 

field where high technology such as VR will be included and, as a result, the educative 

environment will entertain much smaller groups of people: everything is going to be 

extremally personal and tailor made. I am not sure if the evolvement of education 

technology will drive us to have a one-to-one education where students are sort of 

paired but, as the spectrum of ADHD it’s going to be dissected in a great multitude of 

pieces, each one with its own differences and each nuances treated differently.  

I am not talking only about ADHD, we can also talk about other issues or, indeed, even 

how people approach a subject: it will be broken down into much smaller specific 

outcomes so the process of learning and studying would not be a process of the 

masses, instead every each person will have an ad hoc curricula with peculiar skills to 

be implemented in the world of work. Learning will not stop after achieving a degree, 

this new system will be considered the landmark of lifelong learning: new possibilities 

of distance learning bonded with famous universities will encourage people to acquire 

new abilities to be implemented in this ever changing global environment. As you can 

denote nowadays, university classes are composed of 400 students crammed in an old-

fashioned classroom that is trying to keep updated providing at least Wi-Fi and 

sometimes electric buckets: this situation is not going to last. My personal point of 

view is shifting towards a personalized didactic path in which every each people is 

responsible of deciding what subject more suits oneself and in regard to future 

working perspective: this system will eager the acquisition of capabilities.   
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Can you predict towards which advanced technologies will EdTech evolve? Do you 

have any feelings on this topic? 

The educative environment is already shifting towards new boundaries, from requiring 

applicative knowledge passively imposed by teachers to learners at every stage of the 

educative career,  to a vigorous and active acquisition of information to be 

comfortably done at home or while travelling: education finally will follow the path 

you are following adapting at your necessities. I think this is going to shift even more: 

nowadays you can be an 11 year old entrepreneur that established a successful startup  

in the basement of your home, this kid is definitively not going to university because 

he already has a successful business, if he would need a backup in business 

administration he is not eligible to enter the university, but with this new learning 

system every door of education will be open at all stage of the life. We are not living 

the world of our parents: twenty, thirty years ago there were a pre-defined fixed 

educational route and if you failed a class or if your grade at university were not 

positive, the course of your life would have been compromised. Today there is no 

point of getting fast your university credits to be successful in life: take in example 

Mark Zuckerberg, he never completed university and now thanks to his innate talent is 

the owner of a billionaire company. 

In the future it is going to be even much more progressive because you already see 

children that at very young age are already studying programming, STEM subjects in a  

playful manner: everything they need to know and they want to know is accessible 

from their home and the school is sometimes interpreted as an obstacle and not as a 

progress. I don’t think this affirmation can be true because other than education, 

schools and the education systems in general supply you other skills such as social 

skills, leadership, negotiation of how to talk to people, how to convince and build an 

idea: all these skills are not achievable from your home as you are more limited in 

creating fruitful networks.  Indeed, as far as requiring mere knowledge, if the 

university won’t evolve as well, it’s going to shift towards this personal journey which 

is already out there. You can choose everything you want from everywhere in the 
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world: paradoxically a person can be from Kenya and attend a degree at Oxford 

without taking a flight.  

 

Do you think that university is shifting towards this evolvement of EdTech, do you see 

any enhancement here at TAU? 

 I am not sure how things are in other places elsewhere in the world, I know that after 

all we are in a university that is a very big establishment, so naturally the process 

cannot happen extremally fast but I think there is a shift. We have a lot of different 

programs: reversed classes, online courses, small group laboratories, projects 

throughout the semester instead of a test. A lot of things that actually Yuval from TAU 

Online is responsible for such as VR into a class belonging to the medicine classroom 

where they have to dissect and to do something in the dissected brain to understand 

how it’s built. They want to establish for example a VR program which will allow you to 

virtually training the surgery practice ten, twenty times more without causing any 

damage. So just think how much more accessible it is going to be in just a very small 

investment, it is a small amount of money for a small tool. I think that the university is 

prone for this turning point, they do try to implement this tech novelty but generally 

this process is not one glove fits all because what history class needs is not something 

that the biology class needs. It is hard and you really need to understand each niche 

but it is happening and there is no other way. If this shift is not going to happen, the 

university is going to be irrelevant. 

 

Do you think that professors are prone to adopt these new technologies to their 

teachings? 

I think some but you have to understand the nature of the professors: they are 

researchers and most of them don’t have the knowledge and the desire to teach. They 

came to university because they wanted to research and their life is completely 

dedicated to the research activity. Thus, the education part of their job is something 

that was forced and imposed from above, they didn’t really choose to teach. So I think 

that some of them, they come naturally to people and some are willing to change, they 
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want and they are interested in changing: they explore and look for new things to be 

implemented in the classroom environment for example, we have a piton class for 

graduates in programming so, instead of a test we are doing an hackathon  where 

learners have to choose among different projects proposed by companies that have 

real problems in the market and they need to find innovative solutions to be 

implemented. We are proudly organizing it and instead of a boring test they are going 

to have a two days hackathon, think how more beautiful and interesting it is to work 

on a subject that is going to help a real research. This is just a small example of going 

outside of the box but this is happening because the staff of the school is open minded 

and willing to set some proactive novelties in the learning environment, he is not 

obliged to impose that but he has this desire of innovating his classroom environment. 

At this point it’s the professor choice, but far enough it Is going to be a necessity.  

 

Can you please explain the Escape room project that is present in the campus of Tel 

Aviv University? 

This is one example of how you break the boundaries of “regular” education and 

create something that has no precedent examples in the world representing what is 

‘thinking outside the box’ here in Minducate. 

The idea of the escape room was a brilliant output of an hackathon held in Tel Aviv 

University with the topic of learning: in particular we were curious to understand how 

students perceive education in the future and how learning can foster into something 

entertaining and interesting.  

To begin with, the innovation introduced with this activity is that the hackathon was 

ideated by the students themselves: the group of students who won the competition 

worked  underneath the direction of the team leader Limor, they developed this 

immersive idea of learning in the context of an escape room: the core of the project 

was addressing it to academic courses within the campus and then, with time, it 

evolved into an entity open even for the general public such as for small kids attending 

elementary schools, adult education or else to the general visitors of events 

coordinated by Tel Aviv University.  
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The learning process within the escape room usually starts with a classroom that 

becomes estranged from the regular learning environment where each kid has a chair 

and a desk: with multi-sensory stimuli kids or the general public are shut in this 

revolutionary environment for a couple of hours and by solving riddles and brain-

teasers guided by a teacher, losing themselves into the real issues of the subject.  

This experience becomes a substitution of an university exam or of a school test 

because as at the end of a course you have questions regarding what you learn, in the 

escape room the same concept is applied and at the end of the session quests and 

riddles have to be solved: clues, hints and the usual aspects on an escape room are 

replicated even in this didactic escape room but what is new in this experience is that 

learners are exposed to matters of the subject through games, social and fun activities: 

these are fundamental points in education nowadays.  

The concept is just beautiful to my perception, it is so simple as an idea because we all 

know escape rooms  from enjoinment and then people enjoy studying like that, it’s fun 

and this is amazing because these courses are usually hard ones which are often 

difficult to understand: then, you have the possibility to process these difficulties into 

something that can be just addressed easily through enjoinment with your peers. 

What can be better than this? 

 

 Is the escape room addressed to specific subjects? 

Yes, it’s on specific subjects of courses, mostly scientific ones. Teachers are welcome to 

build one escape room in their facilities if they have the ability, the money and the 

personnel, it is not something that they have the obligation to come to the Minducate, 

but we are happy to be involved or to help, assist and build it. 

 

Are you currently connected with other universities at the moment? 

No, this is definitely the next level that we want to take for the center. 
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How do you see Minducate in 5 years? 

The first step that I want to achieve is to be connected with the industry: my desire is 

to see minducators going to startups and establish business relationships based on 

their studies, acquiring data to enhance what they have achieved in our laboratories or 

else minducators being connected with the industry pursuing analytic analyses and 

measurements of what they have been doing in their previous research activity: 

amazing would be to understand how to apply scientific methods in precipitously 

evolving startups, by imposing a research method adapt to deal with a mutating and 

rapidly evolving business environment.  

I would love to have this dual connection between the industry and I wish to connect 

with other centers in the world that have special programs for the science of learning. I 

know there is a laboratory that deals the same subjects in Pennsylvania but they have 

an emphasis on the business, whereas I would like to connect to centers that have a 

similar conception by putting emphasis on the mere science of learning and to have 

programs together, hackathon and special programs. 

 I do believe that when you combine people that have already strong personal abilities 

jointly with this passion in the field of science, only amazing things can happen. I hope 

and I know that  donors are with us and they are very passionate about it, it seems like 

a perfect fit between us as university and donors that are working very hard for 

making this happen. I think this situation will only grow and evolve. 
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Appendix 2 
 
  
 
Goren Gordon 
Curiosity Lab 
 
The Iby and Aladar Fleischman Faculty of Engineering, Wolfson building 
June 23, 2019 
 
 
Can you provide a short introduction about yourself, about what is Curiosity lab and 

which are the goals of this laboratory. 

I am Goren Gordon, the head of Curiosity Lab and we are studying curiosity from a 

mathematical perspective so developing mathematical models of curiosity and trying 

to implement them into social robots. Robots that are curious and learn by themselves 

like infants and also use the same mathematical models to assess people’s curiosity, 

using games and other interactions.  

I received my B.M.Sc, M.Sc. in physics and M.B.A. at Tel-Aviv University in Israel. My 

first Ph.D. was in Chemical Physics at the Weizmann Institute of Science, Israel: I 

additionally published and developed quantum computer games as an entertaining 

tool to teach quantum physics. My second Ph.D. was in Computational Neuroscience, 

also in the Weizmann Institute where, together with Prof. Ahissar, I developed novel 

mathematical models of curiosity and exploration, compared them to animals' 

behavior and applied them to curious robots. I completed my postdoctoral research in 

the Personal Robots Group in the Media Lab, MIT, investigating how curious robots 

can learn to be social by themselves, and how they can assist curious children to learn 

literacy skills. 

My research interests lie in the interaction between mathematical formalism, 

developmental psychology, neuroscience, AI and robotics. I firmly believe that 

knowledge arouses from diversified synergies.  



 

 143 

I am a multidisciplinary academic, with a physicist soul and neuroscientist goals being 

first and foremost a theoretician, modelist and thinker, attempting to formalize our 

curious minds and instilling it in artificial agents. 

I started my own Curiosity Lab at Tel-Aviv University where I continue to develop 

mathematical models of curiosity, investigate how to quantitatively assess and 

promote curiosity in children and adults and bestow curiosity onto robots so that they 

will learn about their own body, object affordances and social interaction all by 

themselves in an optimal manner. 

 

What is the role of Curiosity Lab in Tel Aviv University and which are the goals 

By implementing state-of-the-art machine learning algorithms, we build models of 

curiosity. With these models, we try to understand and promote human curiosity-

driven behavior, implementing the same models on robots and watch them interact 

and learn about themselves, their environment and other agents. 

It was founded four years ago and the goals is to better understand curiosity and how 

to promote it. We create curious models based on Artificial Intelligence so that robots 

can learn by themselves as infants and the opposite so, using robots to better 

understand the brain capacity infants and children. 

We investigate infant, children and adult curiosity-driven behavior when interacting 

with novel information and technology and try to promote curiosity-driven behavior. 

 

How is the team of Curiosity Lab composed? 

The team is very diverse, it is composed by mathematicians, philosophers, 

anthropologists, industrial and mechanic engineers, physicists, computer scientists. A 

very varied team.  

 

How all these people with these very diverse background can collaborate? 

They don’t work on the same project, each one has his or her own project because the 

research is so multidisciplinary that each one find their own way. For example we have 

one project where a psychologist, a mechanical engineer and an anthropologist are 
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collaborating: the mechanical engineer practically built the robot, a social robot, 

running the study with a psychologist and an anthropologist had to observe the 

reactions. 

 

Are these researchers people who had a previous background inside university, are 

them post-docs? 

No, they are master and PhD students. 

 

Regarding the robots, are them developed with the aim of implementing them in the 

schooling system? 

We are trying to get there but it is very hard. We are now designing a study to teach 

Hebrew using these robots in kindergartens. I am doing studies in schools but without 

robots, just with this curiosity assessment tool which are tablets, apps that we 

developed but we are going to schools now.  

 

Are these Israeli schools or international institutions? 

Well as Curiosity Lab is based in Israel, I am not running any studies somewhere else. 

 

Where these studies come from: do researchers have their research demands or are 

the studies driven from the market? 

It’s a mere research, we don’t have a focus in the market, we are just trying to 

understand things.  

 

How can people apply for entering the curiosity lab? 

Send me an e-mail. No, just kidding. You need to have a solid background of 

programming, everybody here is programming in my lab, have an interest in 

computational model and curiosity. 

 

How innovation is fostered inside the Curiosity Lab? 

Everything here is completely innovative and crazy, crazy things. 
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Are there any specific steps that you follow while producing innovation? 

Yes, we find crazy ideas that are fostered in crazy students who are running the 

studies. I am trying to combine different things to something new, so we have one 

project with quantum physics and social robots which is probably the craziest one. We 

have another project regarding autism and computational models which is also pretty 

crazy. So, we are actually trying to combine things and not trying to go deep, 

extremally deep into one method but either to combine different aspects. 

 

What is the relationship between Curiosity Lab and Tel Aviv University? Do you 

collaborate together, do you produce something? Do you get funds? 

I am part of Tel Aviv University. We get funds from Minducate, which is like internal 

funds but we apply for funds elsewhere.  

 

What is your relationship with Minducate? 

I have two students who are  actually got this scholarship from Minducate, one post-

doc two years ago and one PhD student. 

 

Do you have connections with other funds or universities? 

We are part of the Jakob foundation grant, the US-Israel Bi-national Science 

Foundation, the NICHD – National Institute of Child health and Human Development 

and the Schmidt Foundation. Despite these fruitful connections with funds, we are not 

collaborating with other research centers belonging to foreign universities.  

 

Regarding now Education Technology, how do you think it can evolve and do you 

think that trough the appliance of these technologies, are children more involved in 

the learning environment through the development of applications like robots? 

Yes, their goal is to make the interaction more sustainable and long lasting: what 

education technology will enhance is the indissoluble bond between education and 

social skills. By introducing technological elements such as teaching robots, the benefit 

is not only influential towards the study performance, but also children will improve 
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their abilities to communicate and connect with others. Information will be gathered 

on-screen but the spreading of them will be done off-screen throughout an effective 

and improved communicative abilities.  The goal is to include part of the class into this 

social e-learning, making people understand that there are no barriers. 

 

Have you seen any particular results from the implementation of teaching Hebrew 

with robots? 

Actually we are now at the initial phase of this project so we are currently 

understanding how to implement it at its best. People are putting crazy ideas together 

in order to pursue this undertaking productively. 

 

Do you have any goal that you want to achieve from this project? 

Our goal lays on teaching Hebrew better. In Hebrew we have semi classical root that 

means that each word has a peculiar foundation. What we want to highlight thorough 

this project is the importance of the understanding of the origin of the Hebrew words, 

with this program we will try to communicate these roots to young learners. To be 

honest, we really don’t know how as we just commenced this research assignment. At 

the moment we have mere general indications in our mind, the implementation of our 

crazy inkling will see an initial output in few months.  

 

What do you think is the role of the teacher inside of a classroom where these kind of 

technology have been implemented? 

We have an interdisciplinary project regarding educational robotics which was jointly  

of Minducate and Schmidt Foundation where we used robots as a small group 

facilitator of discussion within university: we had one robot that facilitated a group 

discussion of like five students. We tried to put good pedagogy of how to run 

discussion inside the robot in order to avoid this frontal lecture and stuff like that. So 

we are willing to start a flipped classroom where students read and see videos at home 

and then come to the university for small discussions. 
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Do you think that Education Technology has been implemented in this university and 

how the process of learning inside university can be ameliorated? 

There are some MOOCs, stuffs and high-tech classrooms that are trying to change the 

concept of teaching.  I think that this is not enough but we are trying to get there. 

 

Do you have any hints of how to get there? 

No, actually that is not my area of expertise so I don’t have a vivid landscape. I am 

using robots but again we have not done any studies on learning, long term learning 

and as well I am not an expert on MOOCs, which is actually something we use here at 

Tel Aviv University. In example, one of my classroom they took a video of me two years 

ago and then the classroom went empty because of the students that preferred  

watching my videos back home rather than coming here in campus. I don’t know if it’s 

good or bad but it gives them the time and the control over how much and when to 

learn. 

 

Regarding this, do you think that people are more involved if they are watching a 

video rather than coming here for class? 

Not really involved, the question is where they learn and what they need to learn. I 

didn’t take the exam yet of that course but I saw the projects that they did and they 

were really high level but I haven’t seen them all personally. 

 

Do you think that thanks to the video lectures, the participation of the students is 

somehow higher and more involved? 

I am not sure if it is better but it gives them more flexibility. I am pretty sure that 

people who were in class got more out of the course, but they spent more time to 

commute to the Tel Aviv University Campus: let’s say it is a balance between how 

much time and efforts you use and what you gain out of it. Let’s put it this way: people 

who weren’t in the class had three additional hours in a week to do whatever they 

wanted because they take part to the class activities through video lectures and, to be 



 

 148 

honest if they are not really enjoying what they are learning, they can even watch my 

lectures fast-forwards and do whatever they want. 

 

Towards which kind of augmented technology do you thing that EdTech is moving? 

Absolutely VR and AR, but I am not sure. As it is not really my field I wonder how the 

implementation of these technologies can be beneficial in the class activities, but these 

are crucial for the future. 

 

How do you think that Curiosity Lab can evolve in the following five years and what 

are your future goals? 

The goal is to take all the curiosity and the model based assessment to a new level, I 

want to go to national level to gradually have some kind of formal curiosity assessment 

tools, so when people claim to have a new project that promotes curiosity they can be 

tested scientifically. I want also to better understand infants development and 

curiosity through a project I am currently running on ADHD, autism and creativity: 

these issues somehow relate to these computational models of curiosity. The final 

scope is to better understand human brain.  
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Appendix 3 
 
 
 
Yuval Schraibman 
TAU Online  
 
Innovative Learning Center, Nazarian Building - Tel Aviv University 
June 23, 2019 
 
 
Can you please provide a short introduction regarding TAU Online, the role of the 

institution inside Tel Aviv University, your goals and your achievements. 

Basically the university is supposed to do two things: research and didactic activities 

through the act of teaching-learning. This aspect is not really interesting in the 

leadership of the university. The DNA and how people get promoted in any top-ranked 

research universities is that if you are a good researcher you publish in scientific 

publications such as Nature, the magazine. Despite that, people as well as most of our 

students here in Tel Aviv University, are exposed to the institution by teaching and 

learning. And this is what we want to change: our vision is to change the future of 

higher education designing a new digital pedagogical model and redefining university’s 

value proposition for the students to make us more relevant.  

We started our main initiative that actually is what we are currently doing: we develop 

VRI and academic MOOCs. Our latest is on viruses and how to beat it, it’s a course on 

biology: it starts in a train and it is like the promo for the course. We spend a lot of 

time and resources in creating these MOOCs. The next thing that happen is that 

MOOCs become really popular or almost viral, as this course was number one in one of 

the global leading platform and in 2018 after being number 5 in 2017, attracting lots of 

students and receiving really high ratings.  

MOOCs have a structure: every section is 6 minutes in total, very short units that 

involves students and teachers. The next thing that happen is that we noticed that an 

increasing number of high school students started using those MOOCs: from this hint, 

we created a sort of national program jointly with the CEO of the Ministry of 
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Education: every kid in Israel is going to be exposed to academic content in high 

school, so it is not going to be an afternoon activity but it is going to be mandatory: 

every high school student is going to be exposed to academic contents. This is a very 

big program, still not mandatory across Israel, it’s still an option, but the foreseen is to 

make academic contents optional as part of the curriculum and hopefully it is going to 

be mandatory.  

The next thing we created was Academic Cities, it is kind of the same thing but instead 

of working with the specific teacher or principle we are working with the municipality, 

so it is going to be all the high schools and the teachers in that specific municipality 

and we sign contracts especially with cities in the periphery of Israel a four years 

contract. That is the next thing. 

 We also changed the way people get accepted at Tel Aviv University so instead of SATs 

test, in Israel it is like that: for entering the university you have to sit this examination 

and half of the score is based on the vote of diploma. It is a psychometric exam. We 

rated a new admission track for Tel Aviv University: instead of using SATs or one of 

those tests, we use the MOOCs system: if you finish the MOOCs it is a very good 

indication that you are going to succeed academically. So, if you complete three online 

courses above the grade of 85 you don’t need to make SATs or other psychometric 

examinations but the Tel Aviv University acceptance system is just going to accept you. 

In this manner is a lot more effective and not so discriminating people who come and 

can’t do the preparatory courses.  

We are also doing a lot of works with professors on campus, a lot of initiatives for 

example escape rooms in physics, we created a research center. In addition to this, for 

the last three years we have been partners with the biggest EdTech conference in 

Israel, basically creating a community here in Israel or helping  to establish that: 

EdTech Israel.  

 

How did you establish TAU Online? Which are the goals of the establishment? 

I established TAU Online around 2012. I started this journey thinking about my social 

endeavor, I saw my endgame regarding social mobility and I discovered the willingness 
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of changing the education system in my country. Usually people talk a lot about social 

mobility but the moment you can really perceive this phenomena for the first time is 

when schoolchildren switch from high school to university. Everybody talk a lot about 

social mobility but actually people kind of follow an obligated schooling path: from 

elementary school to mid school to high school their  power of choice is extremely 

limited as their educational path is coerced by pre-defined commitments and 

restrictions so, all in all, you don’t really see problematics linked to uncertainties. In 

the instance when people are firstly faced with the possibility of enrolling in an 

university and, secondly, with the fatal moment of deciding which courses to attend, 

there comes out the social mobility problematic.  

So, from the idea that not all the high school graduates have the possibility or else the 

willingness of attending any tertiary education establishment arose the willpower of 

undertaking a digital and pedagogical revolution: through things that we do here at 

TAU Online can help to resolve some of the problematics before people getting access 

to the university. This is why we designed this new admission track to university: TAU 

Online is willing to represent a brand new facet of the university by encouraging 

people who are not physically part of this institution to get an hint of what we do 

through MOOCs and to change the inner workings within the campus by instilling a 

new opening towards digitalization.  

 

How is the team of TAU Online composed? 

Our team is extremely varied, ranging from instruction designers, to production 

people, or else video editors, graphic designers etc.…  and internally we have what we 

call ‘business development people’: people who are in touch with high schools, with 

headmasters or else with mayors of different cities. I don’t know if what we are 

encouraging here is business relations development or partnership creation. Three are 

the typical typology of works that we exploit the most: we have instructional 

designers, production and business developers and lastly project managers.  
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Are professors from Tel Aviv University prone to adopt these changes and to take 

part to these MOOCs? 

I think it is a changing landscape. When I started in 2012 they weren’t so into it, they 

saw it more as a version of an open university: they couldn’t understand which was the 

endgame of these Massive Online Open Course and whether the university would have 

mutated to a merely digitalized entity, so in this way, calling into question the role of 

their job. It took us about five to six years to create a different atmosphere regarding 

making clear that the institution would not have been either only on line either only 

physical but what we want to instill is that the establishment is an hybrid, the 

combination of advanced technology and a shove towards digitalization: it is a quest  

to use the right solution for the right problem. For some peculiar problematics or some 

specific academic courses, the best solution is going online, else for some other 

problems and some other courses the best solution is socialization so, sharing the 

experience between you and your friends and meet in a regular physical class. What is 

to be said is that online is not always the best solution instead a lot of times there 

should be the implementation of an hybrid mixture, a combination so, some parts of 

the course should be online and some parts shouldn’t. The professors at Tel Aviv 

University kind of changed the attitude towards what we call innovation in education: 

it is like the implementation of any newness in a factory when at first people are 

restless and are not comfortable in embracing the change but with time things change 

and this transformation is appreciated. The same happened here at Tel Aviv University 

where professors rejected the usage of MOOCs, they couldn’t see any benefit from the 

usage of this technology but slowly, they understood that a change was necessary and 

Massive Online Open Course resembled an extraordinary solution to unburden the 

syllabus conveying contents of the course in an interactive manner.  

 

How MOOCs are implemented and developed? 

It takes us about a year to develop MOOCs with ten people working on it, surrounded 

by the professors responsible of the course. The production follow three production 

steps: first of all, the instructional designer solve a pedagogical problem with the 
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professor; the second part occurs  with the actual shooting of the film and lastly the 

third part occurs with the editing and is broadcasted into the platform. This is in broad 

terms the production process of Massive Online Open Course. We frequently use 

MOOCs in campus for hybrid courses: the professor tells the students to watch the 

video lecture instead of attending on campus activities and subsequently the lecturer 

does some sorts of activities within the classroom. The role of the professor is kind of 

changing as well as his/her work: initially for many years he/she was fulfilling the role 

of knowledge transfer, nowadays instead he/she does not need to transfer knowledge 

anymore but turns out to be a facilitator. 

 

Do you think that Tel Aviv University is prone to embrace this change of the teaching-

learning environment? 

We recently changed the president of Tel Aviv University but the last president was 

really prone at embracing this change: first of all you can perceive this willingness and 

openness towards digitalization from how this place looks like; usually, research 

centers like ours, are located in the basement with no budget. Instead, we have a lot of 

budget, a lot of back up from the leadership, they gave us this beautiful building so this 

is a signal of how much this center is important and referral: this is not only something 

that we are doing here but it is essentially a demonstration of our best interest to 

make this digitalization change. 

 

Regarding funds, do you get financial support from Tel Aviv University rather than 

the government or other institutions? 

We get support both from the government and from Tel Aviv University.  
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How do you think that this implementation of Education Technology is changing the 

mindset of students? Do you think that after participating at these MOOCs they are 

more interested towards the subject? 

It is a very hard question because people don’t like to study, so I think this 

implementation represents mixed feelings in many students: it is to be said that many 

people, especially committed university learners, really like studying but eventually it 

is a wavy pace, an ‘odi et amo’ relationship, at first you like and the subsequent 

moment you feel hate towards the subject. This gimmick occurs especially in the first 

year of both high schools and university when many subjects are mandatory.  

So, I can’t really say what it does to specific students, some of them really like learning 

through MOOCs but not all of them. I kind of look at this situation from different 

perspective: first of all I don’t think that we don’t have a choice, we just need to think 

how things have been done and how the digital revolution has to be part of it, maybe 

it is not an optimal implementation yet: maybe the digital revolution is going to occur 

through MOOCs, or maybe through books, or else maybe with other digital resources; I 

don’t know how next technologies are being called but I think that we are part of the 

game and we don’t have to seat and wait for the perfect solution to come from above. 

This is how I look at the future and I am more focused about what changings is going 

to occur not only for learners but also for the teachers: does it give them more 

opportunities to hold the class? I don’t have a very accurate and specific vision.  

It is to be said that people who start a Massive Online Open Course  80% of the time 

they don’t finish it but what is triggered is that they start learning about themselves 

and one important thing is that they study what they want. But people who start 

MOOCs at home then, most of the time they don’t finish it whereas people who start 

in university then they have to finish it to accomplish the course because they are 

going to get academic credits. So even the idealization around MOOCs I think it has to 

grow a little bit, it is too soon to make a final judgement.  
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Do students enjoy participating at these MOOCs or do you think that frontal lectures 

are more appropriate? 

It is very hard to say: I think a lot of them enjoy participating in the MOOCs and a lot of 

them enjoy participating in frontal lectures, it is really depending on multiple factors. 

Sometimes you have these lectures who can have 500 students in the same classroom 

and everybody feel annoyed but not all lectures are like that: when the lecture is really 

bad or not as good then the implementation of MOOCs is idyllic. It really depends on 

the situation and I have to admit that not all the MOOCs are great, it is again very hard 

to come to a judgement. 

 

 In which big platforms of MOOCs do you spread your lectures? 

We work with Coursera originally from Stanford in the West coast. edX from the house 

of Hardvard and MIT in the East coast. We are working also with a third platform 

FutureLearn from the UK and the fourth platform is Campus, the Israeli version of 

Edex. 

 

Regarding the implementation of MOOCs inside the high school, how is the teacher 

behaving towards this kind of education? 

There is a lot of enthusiasm in one side and on the other side they are really scared 

and challenged by this mutation. Spheres where we were successful in high school is 

where the teacher understood what needed to be done and implement, instead areas 

we didn’t succeed is where the teacher didn’t work around the new method of 

teaching with MOOCs. The high school teacher has a very crucial role in this 

implementation of MOOCs in regular classrooms, especially in the periphery of the 

country and in the more disadvantaged areas of Israel.  

 

Do you think that instilling knowledge through MOOCs in the periphery is a great 

opportunity for school attendants for getting connected to university? 

Definitely. I don’t know the reason why you applied to university but lot of the times it 

is about the feeling of being involved in the community of the university. It is more a 
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psychological aspect than any other aspects. So, if we are working with a 

disadvantaged high school in the periphery of Israel we kind of implant the idea that 

they can be part of Tel Aviv University, they can succeed in life even without going 

through the university path: but I want to be their choice, not our choice. I just want 

them to feel to be part of Tel Aviv University and the earlies I can implement that idea 

in their head, the better chances to actually come and be part of the community there 

are.  

 

What are your future goals for TAU Online? 

Now that we have established a national program with the ministry of education, and 

jointly with online high schools and the academic cities, we kind of made the big move 

to change how the “pre-university” really looks like. Now we have to change the 

mindset of learners: let’s say that kids from the periphery of Israel used the online pre-

academic high school program to get accepted into the university, he or she will 

experience a really old fashioned pedagogy in most of our physical courses, so now we 

are more focused on what is going on within the university regarding how courses and 

how professors and faculties address. Most of our researches now are being addressed 

on how programs change the whole degree: no longer just a specific MOOCs but all 

courses and all degree is going to change through digital and pedagogical tools. This is 

what we want to implement in the next five years. 

 

What is the relationship between TAU Online and Minducate? 

Minducate is the research center that we have established in parallel. First of all we 

are not a research institute but we were able to create this research center with the 

support of the Sagol School of Neuroscience and the whole idea behind is to create a 

research center that is not only going to be focused on education but generally around 

learning: this is the key term that holds what we are trying to achieve together. 

Learning is basically feeling so why the school of psychology is not part of the 

research? When you study you like people to tell you a story so, as the film school in 
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Tel Aviv university is number fifteen in the world, why isn’t there a research field 

entirely dedicated to the film school?  

Minducate is a varied interdisciplinary research center that many people are trying to 

enroll in order to address a scientific problem and finding the best learning solution for 

both the students and teachers: this is how we see Minducate, a kind of R&D arm of 

TAU Online. They represent a sort of brain for us, from their research activity we 

understand which are the future trends and subsequently we develop innovative 

efficient solutions to be implemented in large scale.  

 

All the innovations that are fostered in Minducate, are they going to be implemented 

through TAU Online? 

I don’t know how they are going to be implemented but still  we want to have them as 

kind of research center. I don’t know if all these discoveries are going to be 

implemented trough TAU Online or through other faculties: implementation is a very 

big challenge but at the beginning at least we have to know  that there are different 

solutions to this pedagogical problem. We want to bring more people to think about 

this problematics, I don’t know if we are going to implement all these amazing 

breakthroughs. It is a tough question.  

Think about it: as a CEO of a company your research and development division brings 

you ten crazy ideas. It doesn’t necessary mean that if your R&D develops crazy things 

then you necessarily need to implement them all. You may say ok, very interesting, it is 

going to give you something to think about it and different angles of viewing at this 

common problem: we are lucky to have the opportunity to do that. Let’s take Google 

in example, they have a lot of money and a lot of teams and divisions to foster that 

kind of thinking; if you are a small factory, instead, you would say that your R&D need 

to serve on a daily basis problematics. As we are a research university we can do that.  
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Are you thinking to open MOOCs to the corporate segment? 

Yes, we are developing now MOOCs on cybersecurity and it is going to be addressed as 

a professional certificate track in edX, endorsed by Checkpoint and inshallah238 it is 

going to be successful.  

 

Do you think that through MOOCs someone can achieve a graduation degree 

without ever going to the physical establishment? 

At one point yes but I think that, as I said before, I don’t see myself as a MOOCs 

person. I don’t think that Massive Online Open Course are nowadays the best solution 

and I don’t think that the university should be replaced by MOOCs. I think that some 

courses should be replaced by MOOCs.  

University is a lot of things: it is not only about studying and learning, it is about 

socializing with classmates, it is about dating, it is about meeting people, discussing 

with teachers. It is not only about the content but it is an essential institution for 

someone’s career but content wise or pedagogically wise you have different solutions: 

some of them are going to be MOOCs, some of them are going to be frontal lectures, 

some are going to be small group discussions, some are going to be 

projects…whatever. We need to open as more options as possible in order to foster 

digitalization and different innovative and pedagogical MOOCs. 

 

Are you thinking about opening other advanced technology options towards 

educational technology? 

Definitely, if you are talking about startup I think that one of our main goals: TAU 

Online is willing to attract as much startup to be part of university as possible. I want 

to see in my company’s portfolio that I am currently working with hundreds of startups 

and maybe we can cooperate sharing data and helping us be a data driven institution. I 

think that this is our responsibility to endorse and implement more startups into 

university, this latter goal is very hard to implement: professors don’t usually want to 

 
238 ʾIn shāʾ Allāh Arabic: هللا شاء إن, is the Arabic language expression for "God willing" or "if God wills". 
The phrase comes from a Quranic command which commands Muslims to use it when speaking of 
future events. 
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work with startups as their main aim inside the university is research and for this 

reason they don’t like the teaching-learning so much. Some of them do but this is how 

they get published. If you had to work with a startup on a project, they would say that 

the project is hard enough and If they claim to work with a startup it is going to be 

even more work. In some instances it seems like that professors are working on 

projects that are foreseeing a possible future scenario but, most of the time, they are 

not so farsighted as a startup is: it is almost natural to think that the fruits of a 

cooperation with a startup are possibly in a five year vision and probably this 

uncertainty requires too much time for a professor.  

Unfortunately, the whole university environment does not promote any visionary 

collaboration between the academia and startups, they are always very restless. We, 

as TAU Online, we want to find a right mixture and incentivize a long lasting 

relationship between university and startups. 

 

Do you think that an implementation of MOOCs through AR or VR would enlarge the 

participation of students in the university field? 

Honestly I have no idea, I think that your guess is good. I think it really depends on the 

quality of the course and if the cost-benefit ratio is valuable. I am not sure.  
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